ABALONE FISHERMEN, CHANGING MANAGEMENT PRACTICES, AND THE
IMPLICATIONS OF A FALSE DICHOTOMY

A Thesis
presented to
the Faculty of California Polytechnic State University,
San Luis Obispo

In Partial Fulfillment
of the Requirements for the Degree
Master of Arts in History

by
Tyler Hoyt
June 2020

© 2020
Tyler Gardner Hoyt
ALL RIGHTS RESERVED

ii

COMMITTEE MEMBERSHIP

TITLE:
AUTHOR:

DATE SUBMITTED:

COMMITTEE CHAIR:

Abalone Fishermen, Changing Management Practices,
and the Implications of a False Dichotomy
Tyler Gardner Hoyt

June 2020

Andrew D. Morris, Ph.D.
History M.A. Program Director & Professor of History

COMMITTEE MEMBER:

Joel J. Orth, Ph.D.
Associate Professor of History

COMMITTEE MEMBER:

Terry L. Jones, Ph.D.
Professor of Anthropology

iii

ABSTRACT
Abalone Fishermen, Changing Management Practices, and the Creation of a False Dichotomy
Tyler Hoyt

This thesis traces the history of the abalone fisheries on the California Coast and how those fisheries have
been understood and shaped by humans over time. An overarching interest that guides this effort is how
indigenous populations used abalone and otters (as well as other marine resources) purposefully for
millennia prior to European arrival. However, this work is not entirely focused on prehistory. Instead, it
shows how a lack of understanding of this prehistory shaped the conservation efforts of the California
Department of Fish and Game and its ultimate decision to close the commercial fishery in 1997. In this
sense, there is a layer of this thesis that takes on the form of an institutional history of the California
Department of Fish and Game, but it does so as a model of how management practices were developed and
implemented during the twentieth century. In this frame, this thesis in also a history of twentieth century
ecological and scientific practices that historicizes the closure of the commercial abalone fishery in 1997.

Keywords: Abalone, Otters, California Department of Fish and Game, Historical Ecology
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Chapter 1
Introduction and Historiography
The history of human abalone harvesting on the West Coast of North America has
a rich and lengthy history stretching at least 12,000 years. The last 125 years of this
history has witnessed accelerated change in harvesting techniques, cultural uses, state
sponsored regulation, and the natural environments populated by abalone. Yet, most
histories of abalone have focused on a narrow subset of changes revolving around human
agency.
By the 1990s two narratives surrounding the decline in abalone population on the
California Coast began to emerge. Both of these narratives were focused on a perceived
and binary belief that abalone populations had declined and that their decline was humanrelated. Environmental groups ranging from the Sierra Club to the Friends of the Sea
Otter contended that abalone harvesting had been too substantial for too long, and the
fishery was on the verge of human-induced collapse. Simultaneously, some stakeholders
perceived that otter populations that had returned to the California Coast after being
driven to near extinction during the 19th century were the cause of declines in abalone
populations. This in turn created a view of abundant abalone populations as a “perceived
normal” for the twentieth century. Interestingly, this became a likely false, nonetheless
undiscussed point of consensus during the closure debate between, users, regulators, and
environmental advocates.
In historical hindsight, these early views of abundance reflected a flawed
understanding of marine ecology. With this absence, a polarized debate developed. On
one side, a small population of California commercial abalone divers (only 100 at the
1

time of the closure) saw themselves as victims of a political objective to appease a public
desire for saving otters and 150 years of mismanagement by the California Department of
Fish and Game. On the other, environmental groups advocating for otters attempted to
push legislators and Fish and Game to make immediate changes in policy to correct for
perceived errors in the preceding 150 years of management.
However, neither side framed their understanding of the decline of abalone
holistically. The decline of abalone from mid-twentieth-century numbers into the late
twentieth century was undeniable, but its cause, and source of controversy, was tied to a
misperceived baseline and faulty “climax” models of marine ecosystems that viewed
abundant abalone as the norm or “climax” state along the California Coast.
Simultaneously, it parallels a common tragedy of fisheries histories. User groups
consistently blamed one another, or others, for the decline of the resource rather than
looking at themselves as part of a collective problem.
In addition to the lack of attention paid to archeological evidence and larger
bodies of knowledge surrounding the prehistory of abalone harvesting and its relationship
to otter populations, was a seemingly unavoidable omission from the discourse
surrounding calls for the closure of the abalone fishery. Because widespread popular and
academic interest in climate change was not occurring in the 1980s and 1990s, it was
largely absent from the discourse both on the part of the fishermen who relied on abalone
and on the environmental groups who advocated for the continued reintroduction of otters
into space where they had been hunted to near extinction. Both groups seemingly could
have found common cause in this larger environmental reality, but instead they found

2

themselves in a false binary that plagued an era or environmental advocacy. In turn, the
discontented legacy of this binary yields a continued dichotomy.
In order to craft a more complete narrative of the California abalone fishery
collapse and closure, I incorporate a historical lens that highlights a long history of
human interaction with marine resources and a history of ecological cycles that persisted
throughout these interactions, and into the present, which was largely absent from the
closure discourse of the 1990s. In effect, both sides of the abalone debate were correct
and both were wrong. The observations of the human impact on the decline of the
abalone population (either through direct harvesting or through the decimation and
subsequent resurgence of the otter population) are logical and correct, but they are only
part of the story. Yet, they are both based on a perceived knowledge of a natural and
stable abalone population that may never have existed.
Despite recognition throughout the scientific literature about the long history of
human harvesting and the multitude of factors which impact abalone population viability,
there is little evidence that demonstrates that these circumstances were considered in the
management of the fishery in the discourse surrounding the closure. Rather, a human
impact focused binary was the focus of closure discourse. Undoubtedly humans impacted
the viability of the fishery, but this limited view is indicative of the reactionary approach
of the California Department of Fish and Game that has plagued its ability to facilitate
resource management through its 150-year history.
To make an early attempt at clarifying terminology, for the remainder of this
project, California Department of Fish and Game will be used generically to refer to the
more modern California Department of Fish and Wildlife as well as all of the preceding
3

agencies that were asked with the roles of Fish and Game as well as Fish and Wildlife
from 1852 to the present. Shortly after statehood the agency was created by the Game
Act, and it developed regulations mostly focused on seasonal hunting. However, over
time, the agency became increasingly used as a vehicle for enacting regulation on
commercial use of fish and game more broadly.
Before 1951, the fish and game regulations were under the auspices of the Natural
Resources Department and a multitude of other state agencies with a multitude of names
and similar tasks dating back to early statehood. However, for a more uniform discussion,
California Department of Fish and Game will be used throughout this history despite
these transitions. The hope in doing so is not over simplify these transitions, but rather to
use the agency as a uniform representation of the state of California’s actions and
inactions regarding management and intent. In turn, this also subsequently uses the
California Department of Fish and Game, as well as the state of California, to trace
transitions in societal thinking.
Recently, attention on climate change induced weather pattern shifts and urchin
populations have opened discussions of conservation efforts for abalone on the northern
stretches of the California Coast.1 In addition, the California Department of Fish and
Game has begun to reassess its sampling methodology and management of the fishery.2
However, historical analysis of this relationship has not been applied to specific sections
of abalone habitat throughout California or the California coast at large. This larger
Laura Rogers-Bennett et al., “Marine Heat Wave and Multiple Stressors Tip Bull Kelp
Forest to Sea Urchin Barrens.” Scientific Reports, no. 9 (September 2019): 1–9,
https://doi.org/10.1038/s41598-019-51114-y.
2
“Abalone Recovery and Management Plan,” California Department of Fish & Game,
2018, Executive Summary.
1
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narrative of a diversity of factors that contributed to abalone decline has been articulated
recently by anthropologist Todd Braje.
Braje’s recent publication, with direct attention to the impact of abalone fishing
on the coast of California, highlights the cultural significance of the viability of the
fishery and provides information about the early development of the modern fishery.3
However, his work is mostly anthropological and archaeological with a focus on the
impact of abalone fishing on the Channel Islands region in the late nineteenth century.
Nonetheless, his blending of the cultural significance and shifts surrounding abalone
fisheries and regulation has guided my writing. However, in my case, I have the more
modern focus on the closure of the fishery in the 1990s and the lack of attention that
closure discourse had on longer ecological history. To further highlight distinctions in our
respective focuses, Braje’s work is more explicitly reviewed in the later portions of the
historiography heading of this chapter.
From a sourcing standpoint, I have focused on the limited scope of landing
statistics curated by the California Department of Fish and Game during the twentieth
century. Though these statistics have since been questioned by Fish and Game and were
used by both sides of the closure debate to illustrate different standpoints, they are telling
of the controversy that developed around the fishery. In many respects, the continued use
of these statistics despite their critiques from both sides of the closure debate is
representative of how these groups lost the capacity to collaboratively manage the
abalone fishery.

3

Todd Braje, Shellfish for the Celestial Empire: The Rise and Fall of Commercial
Abalone Fishing in California (Salt Lake City: University of Utah Press, 2016).
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Though these statistics were a source of contention during the debates around the
closure of the fishery, they are representative of how prevailing narratives about the
fishery have been created. Fortunately, these statistics are mostly modern and largely
cataloged by the Department of Fish and Game as well as in state university library
systems. In this form, there is no shortage of print and digitized material that traces the
discussion of abalone by California Department of Fish and Game across the twentieth
century. Similarly, many of the people involved in the closure debate are still alive.
The landing statistics that guided the closure debates will be juxtaposed with the
more recent work conducted by Braje and a reexamination of the pioneering ecological
research conducted by Jim Estes surrounding otters. Estes was a controversial figure
during the closure as he was perceived as being strictly opposed to the abalone fishermen
in the name of saving otters, but his more recent work surrounding otters has a broader
archaeological and historical ecology perspective woven into his earlier work that
described otters as keystone species. In some respects, Estes’s intellectual progression
parallels the shift in the scientific community with his increased attention to historical
ecology. In this respect, my research is both an attempt to add historical ecology and
longer patterns of environmental change into the history of abalone, but also to highlight
the shifts within the scientific and regulatory community toward incorporating these
concepts as well.
To demonstrate this cultural and methodological shift, and its implications on the
closure of the fishery, and its relationship to my argument, of the Fish and Game
documents from the 1990s and early 2000s cataloged at most California state universities,
the California Department of Fish and Game website, as well as the Calisphere
6

collaborative library network facilitated by the University of California. In conjunction
with these statistics, and the presentation of them to regulators and stakeholders, I will
incorporate interviews with abalone divers and their collections of records from the
political controversy that developed in the 1990s around the closure of the fishery.
The stories of abalone fishermen (and they were all men) helps illustrate decline
in the cooperation between users and regulators that in earlier years has a more
collaborative culture. However, the history of the California Department of Fish and
Game use of statistics and management to limit access to specific groups was part of the
larger critique of the organization that further yielded historically rooted distrust from
fishermen in the years leading up the closure of the fishery.
I have also included interviews with the president of the California Commercial
Abalone Divers Association. To expand upon source material that dominated the debate
of the 1990s and to illuminate a more complete history of the abalones decline, I have
also incorporated sources that move beyond the predation of the abalone and instead
move into other factors related to the viability of its population and how these factors
have been understood over time. This is of particular significance as a greater attention to
the impacts of climate change induced population declines in the abalone fishery were
not explored during the discourse during the closure of the fishery. This further enabled
the decline to be tied to the false binary of either overfishing or the resurgence of an otter
population.
To do this, historical weather patterns and their relationship to abalone food
sources are used to show that abalone have a naturally fluctuating population that makes
the perception of a perceived baseline all the more problematic both historically and to
7

the contemporary management of the fishery. This will be demonstrated by
archaeological studies that illustrate the ways that indigenous populations on the
California coast purposefully navigated shifting populations of otters and shellfish across
long periods of time. Particular attention will be given to the work of Terry Jones who
has focused his archaeological research on a section of the California Coast that was the
epicenter of commercial abalone harvesting in the middle of the twentieth century.4 In
many respects, these sites indicate a level of successful resource manipulation and
management that was mostly absent from the management principles of Euro-American
policies from 1850 to the present.
In many respects, failure to recognize or apply the archaeological record that
shows successful human interaction with abalone has added to the creation of a false
binary between conservation efforts and human harvesting. In some respects, this
omission also inadvertently propagated a notion of a “noble savage,” and it is further tied
to a falsely perceived static abundance observed by Europeans and Americans from the
seventeenth century forward. In addition, this omission is also exemplary of the discourse
surrounding the fields of conservation ecology from the mid twentieth century. In effect,
there is a long tradition in conservation discourse that inadvertently propagates a false
narrative that pre-contact populations of indigenous people did not shape their
environment purposefully. Rather, they were merely living in spaces and reacting to
environmental changes. With specific attention to the work of Terry Jones regarding otter
and shellfish predation, there is evidence also that indigenous populations typically

4

Terry L. Jones and Brian F. Codding, Foragers on America's Western Edge: The
Archaeology of California's Pecho Coast (Salt Lake City: The University of Utah Press,
2019).
8

hunted female otters. From a contemporary ecological and game management standpoint,
should have yielded visible collapses of otter populations due to carrying capacity of
populations being more dependent on male female populations than males.5
In this form, my research draws inspiration from other historians that have
articulated historical narratives that give greater attention to Native American land
management approaches that position indigenous populations as rational actors rather
than passive participants in their environments. Of particular note in guiding my interest
in this Pekka Hämäläinen’s The Comanche Empire.6 Similarly, Hämäläinen’s follow-up
article that builds on his earlier piece, “The Politics of Grass,” has led me to be interested
in understanding how indigenous populations purposefully and rationally shaped their
environments, before, during, and after European arrival to North America. 7 With
specific attention to fisheries history in this frame, the opening chapter of Joseph Taylor’s
Making Salmon: An Environmental History of the Northwest Fisheries Crisis has inspired
my effort to reexamine the abalone fishery prehistory as well as the discussions about it,
during the fishery closure debates of the 1990s.8
In the context of the Pecho (Central) Coast of California Terry Jones articulates
this misconception. Jones shows archeological evidence to show that anthropogenic
environmental change occurred on the coast of California millennia before the arrival of
Euro-American populations to the region. Even more provocatively, Jones asserts, and

Ibid.
Pekka Hämäläinen, The Comanche Empire (New Haven: Yale University Press, 2008).
7
Pekka Hämäläinen, “The Politics of Grass: European Expansion, Ecological Change,
and Indigenous Power in the Southwest Borderlands,” William & Mary Quarterly 67. 2
(April 2010): 173-208.
8 Joseph Taylor, Making Salmon: An Environmental History of the Northwest Fisheries
Crisis (Seattle: University of Washington Press, 1999), 13-39.
5

6
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defends with archeological survey data, that indigenous populations caused the extinction
of a flightless duck in this region, and in turn replaced this reliance on sea birds with
other marine resources in the form of otters and abalone.9
In this sense, my research and thesis advocate for the use of kelp analysis and
historical ecology in conjunction with the history of abalone to show how these
populations naturally fluctuate independently of human action in addition to human
induced fluctuations. Simultaneously, I highlight the possibility of successful resource
use and management by indigenous populations to further reinforce the case against the
false dichotomy of fishery closure debates in the 1990s. In turn, I also advocate for
increased attention to be given to the archaeological record surrounding human
harvesting of abalone and other marine resources to guide management expectations in
the future. The implications of these additions to the historical narrative of the closure of
the abalone fishery and the ongoing management of marine environments will highlight
opportunities for more collaborative efforts between stakeholders and more tempered
expectations regarding resource recovery efforts. In addition to highlighting recognition
of indigenous populations as rational actors and managers of their environments, I also
attempt to validate the knowledge of fishermen as rational historical actors with the
capacity to maintain, not just exploit, the resources they rely on.
Fortunately, kelp and its impact on historical marine biomes have been
completed for multiple species. However, its inclusion in the narrative of abalone
populations on the coast of California was largely limited in California Department of
Fish and Game reports regarding abalone viability. Kelp has recently gained increased
9

Jones and Codding, Foragers on America's Western Edge, 4-7.
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scientific recognition within the larger ecological discourse around abalone, otters,
urchins, and their interrelationship due to continued struggles with population recovery. It
is also increasingly being studied in its relation to seawater temperature changes induced
by climate change. In this form, kelp is only beginning to be seen as a link between
abalone recovery and larger narratives about the viability of coastal ecosystems as well as
the global climate.
Though abalone, urchins, kelp, and otters are tied together in a marine ecosystem,
much of the closure debate was focused on a binary relationship between otters, abalones,
and humans. By adding this component of the history of abalone populations to a specific
local space of the California Coast, a more complete understanding of the closure can be
achieved. Moreover, conservation efforts can be articulated in a manner that responds to
environmental fluctuations and economic impacts simultaneously. In doing so,
stakeholders that are typically framed in binary opposition to one another's objectives can
be situated to collaborate with more responsive and effective conservation efforts.
Though human impact on abalone populations is significant and should be
understood to guide conservation efforts, conservation efforts also need to address the
natural fluctuations that shape abalone populations. Though this is being implemented
within the scientific community, it is not as common in historical narratives. More
importantly, public perceptions of the natural state of the environment, and the political
action and inaction that respond to it, lack this perspective.
Understandings of nature as binary and static still dominate narratives about the
state of the environment. Rather than thinking of abalone populations as something that
was stable until nonnative harvesting began, the abalone populations’ fluctuations can be
11

shown as representative of the dynamism of ocean environments. In doing so, more
realistic expectations of conservation efforts will be made possible. Correspondingly, an
increased recognition of the ocean as a historical actor that shaped human decision and
exploitation in dynamic patterns will highlight the impact of reframing environments not
just as settings for human histories to take place, but as actors within these histories as
well. Simultaneously, increased attention can be given to the archaeological record that
shows how human beings navigated and managed marine resources in response to these
fluctuations. Lastly, a recognition of the knowledge that fishermen have about local
environments is being given increased credence in ecological recovery efforts. However,
the abalone closure happened in a historical moment in the history of science that largely
rejected the possibility of user groups contributing to understandings of historic
population viability and natural environments. Since the 1990s, there has been a
democratizing reopening of the field of ecology to include the environmental knowledge
of stakeholders like fishermen in crafting more complete understandings of ecosystems.

1.2 Literature Review
Environmental history clarifies and examines historical phenomena with attention
to the role of nature. At times, this attention can focus on the static account of how nature
was in a given moment that created a historical circumstance or perception. However,
more recently, and more provocatively, the field of environmental history has given
increased attention to the dynamism of nature, how it impacts history, and how the
present of historical actors perceived the past and the world around them. In this sense,
the field has considerable cross over with the history of science. In focusing my thesis on
12

the rise and fall of abalone populations on the coast of California, I will attempt to join
the historiography around both of these disciplines. Similarly, I will also attempt to create
a historical narrative about the role of the environment in shaping the possibility of
maritime labor history. In turn, this will simultaneously create a cultural history. Despite
these intersectional implications and larger goals, my main focus will be to join the
historiographical context of environmental historians.
In crafting an environmental history that shows a species population (abalone) as
dynamic and part of a constantly changing environment, I will be guided by the
scholarship of Daniel Botkin. Botkin’s 1990 work, Discordant Harmonies: A New
Ecology for the Twenty-first Century, is frequently cited and is a cornerstone of
contemporary approaches to environmental histories.10 Botkin uses a series of examples
to highlight the dynamic nature of natural environments. In doing so, Botkin argues that
nature needs to be historicized for both better historical understanding and application.
Moreover, Botkin argues that this form of history will lead to more focused and realistic
conservation efforts. A contemporary example of the type of historical ecological
perspective that Botkin articulated 30 years ago that has resonance into the present is
related to fire suppression in the forests of California. Rather than looking at a forest as a
space of static and pristine beauty that needs to be protected from any fire, Botkin
articulates a wider history of forest spaces to explain how fire is a natural part of the
environment despite its seemingly destructive nature. Though this line of thinking is
increasingly commonplace in discussions surrounding forest management, it is yet to be

10

Daniel Botkin, Discordant Harmonies: A New Ecology for the Twenty-first Century
(Oxford: Oxford University Press, 1990).
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applied more broadly to public perceptions of the natural and environmental world. This
is despite academic attention in works like Arthur McEvoy’s The Fisherman's Problem:
Ecology and Law in the California Fisheries, 1850-1980.11 This is particularly true of
McEvoy’s detailed discussion of the sardine fishery in twentieth century California.
Similar to Daniel Botkin’s broader work on environmental history, McEvoy’s
pioneering environmental history illustrates the complexity of ocean environments and
the consequences of the difficulty regulating fisheries. With a focus on California oceans,
and as a frequently referenced title, McEvoy’s work will be an anchor text in guiding my
analysis of the broader fisheries context that Abalone fishery history is part of. Notable to
McEvoy’s work is the breadth of source material that he references regarding legal and
political attempts to regulate fisheries. Though rooted in a common narrative tied to
concepts about the tragedy of the commons, McEvoy’s ability to explicate how
conservation regulations were implemented, but did not fulfill their goal is coupled with
the work of Daniel Botkin to guide my explanation of how regulatory action and harvest
expectations need recognition of environmental spaces as far from static.
Similar to Arthur McEvoy’s work on California fisheries at large, the work of
Joseph Taylor’s more focused work on the history of the northwest salmon fishery will
guide my focus on the specific circumstances of abalone.12 Taylor’s work focuses on a
broad view of salmon harvesting from indigenous hunters to more contemporary
commercial fishing industries. In doing so, Taylor weaves cultural understanding and
concepts of political economy into the history of maritime environmental histories. His
11

Arthur McEvoy, The Fisherman's Problem: Ecology and Law in the California
Fisheries, 1850-1980 (Cambridge: Cambridge University Press, 1993).
12 Taylor, Making Salmon, 237-258.
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detailed work, with deep implications for the field of environmental history at large,
serves as a model for my work with abalone. Specifically, the impact of the fishery and
the implications of attempts to regulate its productivity. Taylor’s central argument is that
multiple stakeholders were unable to see their own impact on the decline of the fishery.
Instead, stakeholders blamed one another for this process. This component of Taylor’s
argument is most clear and helpful to my work in his concluding chapter that articulates
the broader academic case for history approached with attention to environmental
conditions, but with a clear articulation of cultural understandings. In this sense, I have
attempted to create an argument that parallels Taylor’s, but in a different space and with a
different marine species.
Though formative to my understanding of how stakeholders are unable to situate
their actions in a larger historical context along the lines of Botkin, Taylor, and McEvoy,
a large portion of my argument will be also articulated as a qualification to their analysis.
Their work is rooted in a conception of resource management that harkens to an
oversimplified tragedy of the commons that diminishes the role and relevance of user
groups as part of a well-articulated resource management plan. In effect, I will contend
that the knowledge of user groups, and their historical accounts can not only help
historians reconstruct perceptions of abundance or scarcity. In turn, it will be possible to
express the historical value of the observations of fishermen in the past.
To guide a larger critique of the miss management practices of the California
Department of Fish and Game, a larger historiographic methodology to assessing and
discussing the history of science. As a discipline, scientific fields are often positioned to
be on the defense. Moreover, the work of scientists has become increasingly framed as
15

political. However, the origins of the political motivations for science and its capacity to
be employed for facilitating political ends is a historical reality. However, this is not a
statement, nor thesis, that is attempting to dismiss science, or worse yet validate
conspiracy-oriented claims and distrust of science. Instead, this thesis is situated to
examine the science and its practices as representative of a moment in time and part of a
larger ebb and flow with in the discipline of science itself. For a lengthier discussion of
specific politically motivated scientific practices that pertain to this thesis, the work of
Carmel Finley will guide aspects of my approach. Finley’s 2011 book, All the Fish in the
Sea: Maximum Sustainable Yield and the Failure of Fisheries Management, gives a
detailed history of the creation of maximum sustainable yield policies that were the
product of post-World War II science as well as politics.13
Building on the conceptual framework of Taylor’s work, I will also use the
models and analysis employed by Christine Keiner in her history of Chesapeake
Oysters.14 Keiner’s locale is far removed from West Coast abalone production, but her
work blends the historical framework of environmental historians and historians of
science. Moreover, she challenges the false dichotomies created within these historical
lenses and labor history, and this coupling has inspired some of my attempt to resituate
the role of abalone fishermen.
A recent publication with direct attention to the impact of abalone fishing on the
coast of California written by Todd Braje highlights the cultural significance of the
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Carmel Finley, All the Fish in the Sea: Maximum Sustainable Yield and the Failure of
Fisheries Management (Chicago: University of Chicago Press, 2011).
14
Christine Keiner, The Oyster Question: Scientists, Watermen, and the Maryland
Chesapeake Bay since 1880 (Athens: University of Georgia Press, 2010).
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viability of the fishery and provides information about the early development of the
modern fishery.15 However, his work is mostly anthropological and archaeological
focused on the impact of impact of abalone fishing on the Channel Islands region in the
late nineteenth century. Nonetheless, his blending of the cultural significance and shifts
surrounding abalone fisheries and regulation will help to guide my writing. Braje has also
collaborated with Torben Rick to create a history of human impacts on marine mammals
on the West Coast. Though this work is somewhat tangential to my goal of focusing on
abalone, this work will help my explication of the common narrative surrounding otter
decline and its impact on abalone populations.16
Overall, Braje’s work is grounded in a “longue durée” perspective of ocean
history. In this form, he uses a deeper scientific, archaeological, and anthropological data
sets to craft historical narratives of multiple millennia of ocean ecology. That said, where
he is going in his more recent work is where I intend to join the historiography. The way
that abalone populations were understood and regulated in a historical moment had
profound implications culturally and economically. In Braje's case, he uses the backdrop
of late nineteenth entury immigration politics to show this. In my case, I have a more
modern focus on the closure of the fishery in the 1990s. However, in the closing chapters
of Braje’s work, he does make note of the political backdrop of the 1990s and the failures
of the maximum sustainable yield policies previously discussed by Carmel Finley. He
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also notes an academic frustration and a critique of the concept and application of “best
available science” that has omitted archeology.
Maritime historian Jeffrey Bolster has focused on both labor and environmental
components of ocean history. His work is mostly focused on the Atlantic, but his
frequently referenced title, “Opportunities in Marine Environmental History,” is a “needs
assessment” of the field of environmental history.17 Bolster argues that the ocean has
been minimally historicized and largely seen as a static component of history that needs
to be further investigated. Further, Bolster argues that by historicizing the ocean and its
biomass, contemporary problems surrounding their decline will be seen as far from
anomalous. In referencing some of his own work and an increasing amount of historical
ecological works, Bolster contends that historians stand to be well situated to advance
scientific research and conservation efforts. In expressing the intersectional implications
of doing this type of history, Bolster also highlights how cultural constructs of class, race,
and labor are also woven into the history of human perceptions of the ocean in different
historical moments. Also, in this work, Bolster, like McEvoy before him, mentions
abalone (as well as other shellfish) as species that lend themselves to explicating broader
circumstances of environmental history and the significance of ocean environments as
historical actors.
These larger works of environmental historical scholarship are the models for the
work that I hope to complete. Despite being a highly politicized species in the 1990s, the
history and closure of the abalone fishery has been mostly absent from the historical
Jeffrey Bolster, “Opportunities in Marine Environmental History,” Environmental
History 11.3 (2006): 567-97.
17
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scholarship. Moreover, the context of larger historical ecological trends is mostly absent
from recovery expectations for the species. Though the species is mentioned by McEvoy
and Bolster, their explanations are tangential to their respective larger arguments or
simply given as examples of a place for greater research. In the case of the work of Todd
Braje, his work highlights the depth that this nearshore species offers to historians. His
ability to describe the racialized regulatory environment surrounding abalone in the early
twentieth century is representative of the complexity of what this species has meant to
people in different historical moments. By trying to weave historical ecology related to
abalone into the existing narratives about the species decline in the second half of the
twentieth century, I will hope to create a history that builds on the frameworks described
above to show the cultural implications that a dynamic ocean environment has on the
human beings that interact with it through a specific species.
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Chapter 2
Humans and Abalone
“The abalone fishery was important in California even in the days before the
white man came to settle. At present the amounts of abalone caught along the California
coast compare favorably with those of our most desirable market fishes.”
- Richard Croker, 1929, California Department of Fish and Game

The following sections will provide an overview of how human beings have
interacted with abalone species, and how they have understood their roles in shaping the
viability of the species over time. It will also look at broader scientific trends in how
human interactions with nature are perceived to show how a combination of factors lead
to the closure of the abalone fishery in California in 1997.

2.1 Prehistory of Abalone: Perceptions of Baselines and Abundance
Significant abalone harvesting by humans has occurred on the coast of California
for approximately 12000 years, and there is evidence of cyclical trophic cascades of
abalone and otter populations from 7500-8000 years ago. 18 Prior to European contact, it
is expected that native peoples on the western coast of North America harvested abalone
from nearshore waters. This is particularly true of the native populations on the central
and southern coasts of modern California with some of the earliest archeological
Todd Braje, et al., “Fishing from Past to Present: Continuity and Resilience of Red
Abalone Fisheries on the Channel Islands, California,” Ecological Applications 19,
(2009): 906–19, https://doi.org/10.1890/08-0135.1.
18
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evidence on the Channel Islands from 12000 years ago and mainland sites 10000 years
ago. 19
Archeological records and recent scholarship in historical ecology also contend
that prehistoric human hunting of otters and shellfish caused trophic cascades (shifts in
population viability) in California waters. Ecology is a study of a whole ecosystem.
Though as a scientific discipline it seeks to understand the multitude of factors that
enable any individual species to be viable, it is a discipline that requires archeological
and historical evidence to clarify its understanding of is perceived normal in any
environment and how has this status came to be understood as normal. In this historical
frame of dynamic ocean environments with multiple millennia of shifting population
viabilities that were experienced by, or caused by, humans, historians have an obligation
to help clarify the perception that European and American perceptions of abundance led
to constant and steady decline in marine life and resources from the 15th century onward.
Simultaneously, historians have a unique position to help qualify a popular historical
narrative that views natural resources in a constant and steady decline across this period
as being solely and directly anthropogenic.
In an archeological analysis of otter populations hunted by indigenous
populations, Terry Jones corroborates the keystone species concept that was polarizing
during the 1990s closure debates. Yet, he extrapolates a more nuanced conclusion from
the archaeological record that reinforces this biological concept. Jones describes
archeological sites, though somewhat limited in their distribution, that are indicative of a
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native population that harvested otters and shellfish simultaneously. In effect, based on
archeological sites from across California Coast (with greater concentrations on the
Central Coast), indigenous populations would hunt otters and abalone simultaneously and
in patterns that demonstrate the possibility of all of these species surviving and thriving
cyclically and simultaneously. As otter populations became less abundant due to human
harvesting, shellfish populations would rise. In turn, the frequency of shellfish remains in
archaeological sites then would rise on top of the otter remains in the same archaeological
site. 20 Despite these cycles, and an acknowledgment of the role that otters play as
keystone species, Jones concludes noting that though direct management and
conservation techniques are not evidenced by the archeological record, it is clear that
humans, abalone, otters, and urchins co-existed on the California coast for 9000 years
before the seemingly abundant otter population began to be hunted with greater
efficiency by Euro American hunters in the 19th century.
In contrast to Jones’s assertion that direct management practices were not
implemented by indigenous populations, Todd Braje has asserted that an anomalous
distribution of extremely large red abalone shells on San Miguel Island that date to the
Holocene are representative of evidence to the contrary.21 Braje asserts that the human
harvesting of abalone had been managed in more targeted forms by indigenous
populations. He comes to this conclusion by asserting that in order for abalone to be able
to grow to this size, otter populations needed to be actively limited. Correspondingly,
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Braje concludes that management approaches in a prehistorical context could inform
more modern assessments of management practices. 22 Though Braje’s conclusion and
extrapolation of evidence is not uniformly agreed upon in the archeological and
anthropological communities, the volume of discourse surrounding the prehistorical
populations of otters, humans, and abalone is clearly robust.23 This discourse is
significance in the context of this thesis in that the lack of attention to this multifaceted
prehistorical debate was absent during closure debates in the 1990s.
Regardless of which of these assertions is true regarding the capacity of
indigenous populations to manage otters and abalone, it is clear that the prevailing
understanding within the archeological and paleoanthropological community is based on
a common understanding. Almost uniformly addressed within this broader prehistory
community is an understanding that indigenous populations either had the capacity to
facilitate and observe collapses (tropic cascades), or they actively created them to their
benefit. Either way, the notion of an indigenous population passively living on the coast
of California and harvesting abalone in a holistically sustainable manner is a largely
uniformly dismissed prospect by experts in the field of archeology.
Despite an absence of attention to the archeological evidence in the 1990s debate
surrounding the abalone fishery closure and its affiliation with otter recovery, there was
an agreed upon set of implications for the increase in otter hunting in the late 18th
century through the 19th century. The historic range of otters extended across the Pacific
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Rim from Japan to the Aleutian Islands and as far south as Baja California. However, the
movement of Russian, Spanish, and American settlers into the region progressively
reduced the population of otters throughout this region. Where otters were most
apparently abundant is also where some of the most distant waters from Russian and
Spanish ports existed.24 The development of Pacific World historical framework in
contrast to the more typical “Atlantic World” construct has increased attention on the
development of West Coast trading networks that predated California statehood and the
existence of the United States at all. Though the shift in addressing the entirety of the
Pacific World as whole powerfully complicates narratives and constructs of the east to
west movements of the United States, it also helps to resituate how conceptions of
abundance from the east coast coexisted or impacted one another. In terms of otters and
abalone abundance, the Central California Coast had been the heart of the southern sea
otter range and it became the center of the commercial abalone industry in the twentieth
century. 25 In a chapter focused on furs in his detailed history of the Pacific World
concept, David Igler gives a detailed account that expands upon Estes’s claims about the
distribution of otters and their economic value in the eighteenth century.26
Notably, the Pacific world and larger borderlands line of historical thinking is
often attributed to Herbert Bolton. Though far removed from the contemporary views of
transnational histories and how environmental circumstances shape them, Bolton is still
consistently cited in the historiographical discourse of many borderlands oriented
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histories. In the context of my own research, one of Bolton’s graduate students had a
significant impact on shaping understandings of Igler, Estes, and Braje with regards to
otters and maritime trade. Adele Ogden’s detailed history of the sea otter trade between
1748 and 1848 is cited by all three of these more contemporary academics.27 In this from,
the field of biology in the form of Estes is shaped by understanding of the past guided by
Ogden’s work from the early twentieth century. In turn historians and archeologists
seeking to understand the past look to the work of Estes to better understand the
biological circumstances that may have shaped species viability over time. In a recent
interview with California Historical Society, regarding that institution’s role in shaping
understandings of Pacific history, David Igler notes Ogden’s contributions to his own
understandings and interests as well as her broader contributions to the field of history at
large.28
European documentation of the “post-contact” era corroborates the archaeological
record and demonstrates that native populations were able to maintain semi-regular
harvesting frequency. However, early European documentation of the Pacific Coast also
begins narratives that continue to foster debate about the viability of marine resource use
in our present. The abundance of resources observed by early explorers fostered a
narrative that led to increasing marine resource use pressure on a multitude of species
well into the 19th century. These include, salmon, otters, whales, elephant seals, and
abalone. On one hand, Europeans brought lenses to the Pacific Coast that was unable to

27

Adele Ogden, The California Sea Otter Trade, 1784-1848 (Berkeley: University of
California Press, 1941).
28
David Igler, “A California History ‘No Longer local,’” California History 91.1 (2014):
10-15.
25

see anything beyond abundance. For the most part, European waters had been hunted,
fished, and exploited heavily throughout the centuries that led Europe out of the Middle
Ages and into a nascent market based economic system. This efficient extraction of
marine resources helped to yield food surpluses that coupled with agricultural advances
enabled the economic, political, and technological means to sail across the Atlantic. In
doing so, generationally declining marine stocks led to depletion, but not with the speed
needed for them to be readily observed or effectively addressed by single generations.
Thus, many Europeans faced an early example of a shifting baseline.29 In some respects,
this line of thinking is an academic evolution and extrapolation of the work of Alfred
Crosby in his explanation of what he termed the “Columbian Exchange” and the concept
of virgin soils that were not understood by Europeans.
However, the most significant consequence of their shifted baseline in the context
of shaping future understandings of abalone decline was the miss understanding of the
abundance of the Pacific. Moreover, the common historical perception that lingers into
the present has been that Europeans not only perceived abundant and unexploited waters,
but that these waters were in fact largely static and in fixed pristine natural state. Even
though archeological data supports the contrary.30
The concept of a shifted baseline was first used and applied by fisheries biologist
Daniel Pauly in 1995.31 His work is referenced extensively in a 2002 California Fish and
Game study on the possibility of understanding what a baseline population of abalone on
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the California Coast may have included in terms of both raw numbers and densities.32
More broadly, since 1995, historians and biologists have applied Pauly’s larger call to
continue to incorporate the modeling data of the present, but to not dismiss the anecdotal
data of fishermen, historical records, or archeological records in creating understandings
of marine ecosystems. In the case of the closure discourse of the abalone fishery, the
fishermen, nor their anecdotal nor observational information, was validated in a way that
yielded buy-in, nor academic credence for their capacities. This omission of the value of
fishermen, particularly abalone fishermen’s knowledge was a significant shift within the
history of the California Department of Fish and Game as well as within the field of
ecology in general. This missed opportunity to incorporate a more interdisciplinary
approach that heeded Pauly’s call for avoiding a shifted baseline based on the visible past
from the perspective of users (as well as scientists) was heavily critiqued in the closing
chapter of Todd Braje’s work Shellfish for the Celestial Empire. Braje references a
contemporary attempt to create a research-oriented fishery to corroborate the historical
viability of abalone on San Nicholas Island. The attempt used an interdisciplinary
focused set of data to inform the fishery based upon understandings of archeological and
paleoecological data from 12,000 years ago through the modern commercial fishery.33
However, there are historical accounts of Europeans in colonial New England
observing declining whale populations and developing local regulations to mitigate their
decline. However, these early examples of responsive actions to declining stocks
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represent further evidence of an initial recognition and exploitation of abundance. In turn,
this process of exploitation and reactionary attempts to recreate a kind of ecological stasis
based on definitive past guided the policies of the California Department of Fish and
game and other modern regulatory agencies in the twentieth century. Thus, like Jeffery
Bolster’s epilogue in The Great Ocean states:
It is not as if one constituency—whether fishermen, or scientists, or politicians—
ever spoke with consistency on the issue. They did not. There is plenty of blame
to go around; and some accolades, too. At certain times well informed, moral, or
farsighted individuals, including fishermen, scientists, and politicians, spoke
openly about how their friends and neighbors (along with others, sometimes not
so friendly or neighborly) were destroying the resource base on which a great
business rested, not to mention food and jobs for the future. If there is any lesson
in this saga, it is not that the fishermen were (or are) to blame, or that the
scientists were (or are) to blame, or that the politicians were (or are) to blame. The
interlocked system was (and is) to blame. That system, with its checks and
balances, its desire for prosperity and security, its willingness to honor a
multiplicity of voices, its changing sense of “normal,” and its shifting ecological
baselines, was (and is) insufficiently nimble to stop the desecration of commonly
held resources on which the long-term good of everyone depended (and depends).
34

Bolster’s concluding remarks about the capacity of humans to experience shifting
baselines, but also at times purposefully respond to them is capped by a statement that
embodies the assertions in Arthur McEvoy’s descriptions of the “fishermen’s problem”,
abalone fishery closure discourse, and the majority of environmental resource
management crisis human beings have faced and will continue to face. “Of course, no
one is to blame if everyone is to blame”.
Though not necessarily enough evidence to fully deny the realities of shifted
European baselines, these regulations do indicate that marine resource decline can be
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observed over a human life span and can be related to both in the distant past and in our
present. Similarly, by incorporating archeological records and applying a historical lens
to the ecological impact of indigenous consumption of abalone and otters and more
complete history of both the ancient past and more recent past will be understood.
Thus, much like the soil and land on the North American continent, Europeans
perceived the Pacific as abundant virgin waters. When in reality, they were experiencing
a transplantation of their already shifted baseline that limited their ability to see the
Pacific in more complete terms. Overtime, this abundance was reexamined even in
Colonial Era fishing regulations, the absence of widespread regulation or enforcement
yielded continued stock depletion in the Americas.35 Though this has been increasingly
challenged since the 1970s in environmental historical frames, it has yielded a lasting
narrative surrounding the creation of broader ecologically grounded historical narrative
about the dynamic relationships between people and maritime environments from precontact interactions through the present. 36
By the time European settlement on the Pacific Coast had turned into statehood
for California, early regulatory practices began to respond to the visible decline of marine
resources. Yet, these early management techniques were often ill enforced and they were
often guided by scientific principles that lacked longue durée ecological perspective.
Instead, the beginnings of a tradition of reactionary regulatory policy implementation that
would carry into the present was being developed. Thus, they were largely focused on
remedying species in catastrophic decline rather than supporting the ecological balances
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that had existed for millennia before. Worse yet, many of these early regulatory policies
were not focused on environmental management, but rather socio-economic management
of which populations were allowed to extract resources and what could be done with
them.37

2.2 California History and the Emergence of Commercial Abalone
By 1850, Euro-American harvesting of maritime resources had occurred on the
California coast, but in a limited form. However, it was in the process of making a
significant shift in the middle of the nineteenth century. Spanish exploration of the
California Coast had largely been tied to navigation and the pursuit of finding harbors. In
1769, a more concerted land exploration and settlement effort began with Franciscan
padres crossing the Tijuana River, but the mission period was not particularly focused on
resource extraction especially in a maritime sense. Nonetheless, early maritime efforts by
Euro-American populations prior to California statehood included endeavors like John
Astor’s beaver outpost on the Columbia River.38 Similarly, Russian otter hunting along
the coasts of Pacific Northwest and Alaska and as far south as the Channel Islands is
representative of attempts to capitalize on the perceived abundance of the Pacific Coast.39
This prolific otter hunting led in turn to what would later be credited with the increased
viability of an abalone population. This abalone population was in turn capitalized upon
in nineteenth century California by a Chinese immigrant population.40 In the context of
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arguing for the interconnectedness of the Pacific world, it should be noted that the
depletion of otters by Russian and Spanish efforts on the North American coast were
often exported to China as well as to their home ports. In this form, the immigrant
populations that left China in the 1840s and 1850s were leaving a China that had enabled
the capacity of abalone populations to potentially surge on the California Coast.
By the time California had formally become a state in 1850, the region had
experienced rapid growth due to the Gold Rush. This included an influx of a large
Chinese immigrant population to the region due to the civil war in China known as the
Taiping Rebellion. The Chinese immigrant population’s impact on California history
from the 1850s forward is most often focused on the major impact the population had on
the completion of railroads and other infrastructure projects in the region. In turn, these
histories also often highlight the political and social struggles of these immigrant
populations particularly during cycles of economic downturns during the second half of
the nineteenth century. However, the maritime impact of the Chinese immigrant
population is largely absent from this narrative, and the recent archaeological work of
Todd Braje has woven this past with the more well-established narrative of twentieth
century Euro-American perceptions of abundance and shifted baseline caused by the
decimation of otters in previous generations.41
Though separated by nearly one hundred years and facing a different kind of
political and perceived scientifically-backed pressure, the reactionary closure of the
nearshore abalone fishery parallels the closure decision in the 1990s. In many respects,
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the 100 commercial abalone fishermen in California in the 1990s saw themselves as
victims of a new era of politically motivated vilification. Todd Braje’s detailed history of
the Chinese abalone fishery in California, and its pseudo scientifically guided end, offer
points of comparison with regard to how the fishermen saw themselves being perceived
by the state and public.42 Though the 1990s closure was not guided by race based
regulations, it had a similar outcome in the way that it shaped the futures of the fishermen
who left the fishery.
The same state agencies that had driven their predecessors from the abalone
fishery in the early twentieth century were thought to be driving them from that same
fishery. Though the connection between a shift in more environmentally conscious
management in the 1990s is a major jump in terms of motive to the elimination of an
ethnic minority from having access to a natural and economic resource, the perceptions of
the connection are more important in understanding the fomentation of distrust between
abalone fishermen and what they saw as a politically motivated attack on their way of
life.
At the beginning of the twentieth century, marine resource extraction was
shifting. As the region faced the near collapse of the otter population from fur harvesting
that had occurred at accelerated rates throughout the 18th century and 19th century nearly
drove the species to extinction, growing populations on the West Coast experienced the
trophic cascade of marine species that had been experienced by people in this region for
thousands of years, and in turn, fisheries were exploited.
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By the early twentieth century, otters were expected to be extinct on the
California Coast.43 It was not until a small group of otters off the remote and rugged Big
Sur section of the California coast were discovered in the 1930s that this notion was
challenged. With the near complete elimination of otter populations, large populations of
its prey (shellfish) faced booming populations as they had in earlier ecological epochs.
However, the growing commercial demand for the shellfish soon coincided.
In the second half of the nineteenth century, markets for shellfish did not emerge
with this surge. Rather, species like abalone and clams were predominantly extracted in
nearshore waters by Chinese immigrant populations and consumed either within the
immigrant population or were dried and exported to China. In many respects, this pattern
of consumption mirrored the consumption patterns of indigenous populations in the
preceding years after the arrival of Euro-American populations to the region. It was
present, observed, not fully understood, and seen as a novelty.
The early regulation of this industry was tied to both the racial tension and the
emerging pattern of reactionary regulatory marine management policies by the newly
formed California Department of Fish and Game. The implementation of regulations
surrounding drying and exporting abalone was framed as being a pseudo ecological
regulation by the state of California. However, the racial motivations and language of
these regulations were tied to anti-Chinese sentiments that were pervasive in the United
States in the late nineteenth century, particularly on the West Coast.44 In the excerpt
below an often cited Fish and Game Report from 1929 contains notable early landing
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statistics, but it simultaneously discusses the history of the fishery with race-based
assessments of the worthiness of user groups and the progression from indigenous to
Chinese, to Japanese user groups.45 Despite the scientific value placed on the data
collected by Crocker, his understandings of race and ethnicity are not present in future
citations of his work. Though typical of his scientific era in the language he uses, from an
institutional validity standpoint, the California Department of Fish and Game did very
little to qualify or apologize for its historical ills at the same time it attempted to
reexamine the methods of collecting landing data versus more modern techniques.
Before the Spaniards came over uncharted seas and trackless deserts to discover
California, the country literally swarmed with Indians. Scattered along the coast
were several really large towns inhabited by fishermen and traders. After the
establishment of the missions and ranchos the Indians rapidly disappeared from
the country along the seashore until now there are very few of them, and those
live mainly along the extreme northern coast of the State. From earliest times, the
coastal Indians utilized the abalones that were so plentiful on every wave-swept
rock. Early writers record the consumption of vast numbers of the shellfish at
tribal feasts. Excavations in ancient shell mounds have disclosed quantities
of abalone shells. Evidently prehistoric savages knew the fine qualities
of abalone meat. To the Indians the shell was perhaps the most valuable part of
the abalone. It was used entire or in pieces as ornaments, but it was as a barter
medium or money that it had the greatest value to the coastal Indians. The shiny
part of the shell was divided into pieces that varied in value according to their size
and brilliancy. The pieces were perforated so they could be strung on thongs and
reeds and worn as a necklace when not being used in barter.
To the Indians the abalone was known as uhllo; the shell money bore the
same name. The Indians of the interior were strongly attracted by the luster of the
uhllo and gave the coastal traders amazing bargains in exchange for the pretty
shells. After the horses originally introduced by the Spaniards became established
on the plains, the Indians of the interior sometimes traded on a basis of one horse
for one piece of shell. Uhllo found its way into the country far to the east of
California. Even after California was admitted into the Union as a State in 1850,
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the Indians continued to use uhllo as money—until there were not enough Indians
left to give the shell money value.46
These first two paragraphs are filled with references to perceptions of indigenous
consumption of abalone that was enabled by abundance and fits with later ahistorical
tropes of “noble savages” passively taking part in their environment. In a similar frame,
the notion of California being “discovered” by Spaniards is further representative of a
limited view of the possibility of indigenous populations’ capacity to be rational actors.
Though this 1913 view is problematic and inherently more extreme than later California
Department of Fish and Game documents, it is part of a larger trend in downplaying the
capacity of indigenous populations to use marine resources for multiple millennia prior to
the arrival of Euro-American populations. Similarly, the section continued with the
following passage explaining the history of Chinese immigrant populations in California
fisheries.
Until the Chinese came to California during the gold rush days of the early fifties,
the Indians were the only people to utilize the abalone to any extent. The
descendants of the Spaniards and the immigrants from the United States would
not eat the abalone, nor did the white people appreciate the shellfish as food for
many years. The Chinese who settled near the coast were delighted to find the
shellfish they had known as a delicacy in their homeland. At first they
gathered abalones for their own use only but by about 1864 the Orientals had
begun to dry the flesh as they had done in China. The dried meat was sent to the
Orient where it met with a ready sale. The thoroughgoing Chinamen with their
usual lack of foresight, set out to gather every available abalone on the coast of
southern California. San Diego was the base of operations for many years. After
denuding the rocks in the vicinity of this town, the Chinese did their best to gather
all the abalones to be found in Lower California. They were so persistent that the
Mexican government became alarmed and about 1880 established a consulate at
San Diego for checking up on their activities and to see that the license fee of
sixty dollars a year for each boat was paid. The rocks near San Pedro and those of
the Channel Islands also suffered from the depredations of the
Chinamen. Abalone camps were established on several of the islands.
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The Chinese used only the meat and threw the shells away. Some white
men saw the possibilities presented by the glittering shells and began the
manufacture of shell ornaments and curios which commanded good prices in the
eastern States. Once shown the way, the Chinamen were quick to adapt this new
phase of the industry to their own uses. They shipped quantities of shells to China
for use in inlay work. They never made finished articles from the shells but
contented themselves with supplying the American craftsmen. By 1879 the value
of the shells was about twice that of the meat. 47
Following the elimination of abalone export to China and a reduction of access
for Chinese fishermen, a shift in the population of people harvesting the shellfish
occurred. The racialized story of the decline of the Chinese abalone fishery and its
collapse that are chronicled by Todd Braje on one hand outlines the story of how national
and regional economic fears around Chinese immigrants impacted the abalone industry.
Simultaneously, it also shows an early example of California Fish and Game (with other
state and federal agencies) using environmental causes to effect desired social or
politically motivated change.
With this engineered social change, Euro-American fishermen began to enter the
fishery at increasing rates. This was in part due to reduced competition from Chinese
fishermen, but also a growing consumer demand in the United States. Abalone became
increasingly popular among white populations after they were featured in the 1915
World’s Fair in San Francisco. In turn, a new population of harvesters entered the fishery
once nearly exclusively populated by Chinese populations.
Following the closure of the nearshore fishery at the beginning of the twentieth
century, which largely eliminated Chinese populations from the fishery, a new immigrant
population began to harvest abalone with nascent dive technology alongside Euro-
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American divers. A 1971 Fish and Game report described this historical transition
(though without recognizing the role their organization had in the transition 60 years
earlier), simply as a technological and ethnic shift. The report was telling of both the
chronological progression of who the stakeholders in the fishery were, but also how they
were perceived in the historical moment of 1971.48 In previous Fish and Game reports
these shifts were not credited to regulatory action, but more openly stated in a positive
tone that is most clearly apparent in the 1929 report excerpt described and quoted earlier
in this chapter.
As the 1971 report progresses through its history section, the report describes the
dive technology and the early Japanese divers as “Sake barrel divers,” and goes on to
describe their transition into hard suit diving throughout the 1930s. The report then
transitions into descriptions of the more modern fishery following World War II. The
absence of recognition on the part of the California Department of Fish and Game and its
predecessor agencies in the role of limiting user group access to fisheries continued
through the 2005 Abalone Recovery and Management Plan. In the appendices of the
management plan published eight years after the closure of the fishery, there is no
mention of race-based motivation for fishery closure in the nineteenth or twentieth
century.49 This is in direct opposition to the broader historical narrative produced by
Todd Braje that highlights the opposite.50 However, the purpose of this thesis is not to
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vilify Fish and Game as a regulatory agency for having failed to manage a fishery or for
making troubling decisions about user group access. Rather, this thesis focused on how
these decisions have been understood, shaped, and motivated at different points in time.

2.3 The Modern Fishery and Another Possibly Shifted Baseline
Following the Second World War, wartime technological developments led to
changes in a multitude of industries and the emergence of new industries. This
phenomenon impacted maritime industries and the commercial abalone fishery benefited
significantly from advances in scuba technology. This once again opened up a renewed
development of a shifted baseline perception of abalone abundance. New depths were
able to be reached and longer dive times were made possible. Moreover, new species of
mollusk were now significantly more exposed to harvesting than they had when
commercial viability was limited to nearshore extraction and shallow dive techniques
from earlier generations.
By moving beyond nearshore waters and beginning to dive, a renewed sense of
abundance became clear. Meanwhile, the post war economic boom and the development
of cheaper diving equipment enabled a new population of people to extract abalone from
deeper water. Recreational divers along the California coast became technologically
enabled to harvest abalone and ultimately outlast the commercial abalone industry in
California. In the same 1971 Fish and Game report that outlined the state of the abalone
fishery of the middle of the twentieth century, a new form of landing statistic that had
been absent in earlier reports emerged. Recreational Dive based abalone landings were
reportedly equal to commercial landings. This statistical recognition was not present in
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later reports and was a source of controversy later, but its inclusion in the 1971 report is
nonetheless telling of the emergence of a new user group. This new user group would in
turn lead to a split in the fishery community over 25 years later when the commercial
fishery was closed, but the recreational fishery remained open.
This phenomenon of a surged population of abalone and a diversity of user groups
enabled a seemingly archetypical “tragedy of the commons” and common narrative form
about the decline of abalone that followed. Though increased commercial demand and
increased technologically enhanced access this also almost certainly led to declines, the
same inability to see larger ecological trends over time enabled an oversimplified
assessment of depleted stocks.
Garret Hardin’s original use of the phrase a “tragedy of the commons” was first
published in 1968, but its use since then has been broadened into multidisciplinary
spaces; it has effectively bridged gaps across the hard sciences into social science
spheres. In this form references to this concept are also broad, but Hardin’s key example
in 1968 of the inability of users in an agricultural community to share a common pasture
land because no individual user has an incentive to maintain it or limit their use. In effect,
each user of a common good, in Hardin’s example, is individually incentivized to over
use the common good. In turn, the collective overuse of all users leads to its ultimate
collapse. In Hardin’s view, the only way to mitigate this inevitable result is to put rules,
structures, and limits into place to take active measures against over use. 51
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Though Hardin did not discover this problem, it has been observed by people for
likely as long as people have lived in communities through the enlightenment and into
modern industrialized societies. However, Hardin put the concept into more approachable
interdisciplinary terms by showing how his pasture example can be applied to a
description of a multitude of environments. Lakes, animal herds, fisheries, and the
atmosphere all fit into this model. In turn, Hardin’s concept has shaped environmental
discourse on how to facilitate regulation. Though Hardin’s work was groundbreaking and
critical in shaping regulatory action it has functionally gained continued reference from
groups that advocate for direct management of “the commons” by governments, but also
advocates that contend that “the commons” can best be managed by private property
owners. However, it has become increasingly critiqued by historians with a combination
of archeological and cultural foci like Todd Braje, Arthur McEvoy, and Jeffery Bolster.
Either way though, it does have a historical impact in shaping ecological thinking
by generating two concepts that were critical to the development of the culture that
surrounded the closure of the abalone fishery. Moreover, Hardin’s shift from ecological
discourse into political philosophy proved to reveal what was effectively a late twentieth
century rebirth of scientific racism. Hardin became increasingly guided by his tragedy of
the commons understanding to advocate for mass privatization of resources (not
something that most environmentalists have concluded is best for resource management
sense). More unfortunately, Hardin’s philosophies became increasingly distrustful of
immigrant populations and ethnic minorities that he perceived were creating an undue
burden on the pool of resources available to human beings, and particularly in the United
States. Thus, the intellectual history of his work and its application today needs to be
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tempered with caution about the implications of where these ideas led their creator. More
significantly, recent scholarship like McEvoy’s has argued against the incapacity of users
to self-regulate over time and the negative perceptions of immigrants that Hardin’s line of
thinking generated.52
Setting aside the white nationalist decline of Hardin’s academic relevance, his
concept of the tragedy of the commons has value. However, it is not definitive. Yet, it has
had an undue influence in shaping how individual stakeholders and users are allotted
agency by society and regulatory bodies in natural resource management. To situate a
counterpoint to Hardin, specifically with abalone, I am going to provide an Atlantic
counterpoint first. This counterpoint is centered on whaling and guided by Atlantic
maritime historian Jeffery Bolster’s work The Mortal Sea.53 Though 350 years before the
debates surrounding the abalone fishery, this historical perception that Europeans were
unable to see anything but abundance and practiced reckless resource exploitation
because they could not see the impact of their actions was false in colonial New England
is akin to the circumstances that existed in the abalone fishery closure debates of the
1990s in California.

2.4 An Atlantic Counterpoint to Hardin
Observations of the natural world served a multitude of functions to colonial
societies in the Atlantic World. The pursuit to understand the natural world was driven by
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economic motivation, pursuits to advertise the possibility of abundance, genuine
curiosity, attempts to avert life-threatening circumstances, and to fulfill religious zeal. In
this frame, incorporating documentation of natural resource abundance and scarcity from
the early modern period is a complex task that has been attempted to be cataloged and
employed by historians from a multitude of subfields. Despite the overwhelming volume
of source material related to observations of the natural world in the early modern period,
authorial authenticity and motives underlying these texts are almost always multifaceted. In turn, this difficulty creates an inherently problematized source of material for
historians. Yet, the problematic circumstances surrounding the sources mirrors the
complexity of how user groups discuss resource management into our present.
Despite the difficulty of authentically understanding the state of the natural
environment in colonial North America because of conflicting records, the breadth of
motives that drove sometimes conflicting accounts of the state of the natural world
illustrate the complexities of the Atlantic World in both local and international spheres.
Moreover, regardless of being a function of abundance or scarcity, natural resource
observation illustrates cooperative and competitive relationships between colonial people,
native peoples, and European actors. Similarly, these relationships highlight opportunities
for increased attention from environmental historians.
This dynamic can be explored through a multitude of perspectives and a diversity
of individuals across thousands of miles and across three hundred years of European
settlement in North America. However, to illustrate this circumstance succinctly, and
with attention to the pragmatism that specific local colonial leaders with diverse
knowledge of global affairs could demonstrate in a narrow time span, my research focus
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in this section is focused on the written correspondences and personal accounts of
fisheries in colonial New England produced by William Bradford and Richard Mather.
William Bradford was a founding member of the Plymouth Colony and a colonial
governor of Massachusetts for the majority of his adult life and the formative years of
English settlement in northeastern North America. His legacy and affiliation with this
early English colony have situated Bradford in traditional narratives of American history
as a seminal figure in the emergence of democratic traditions in the United States. In
addition, his writings and accounts are cited regularly in attempts to assess the history of
the region's cultural, environmental, and political development.
Though European knowledge and interaction with the North American continent
and the ocean space around it predated Bradford, Winthrop, and Mather by at least 128
years to Columbus’s voyage in 1492 and Leif Erikson’s Viking voyage to Newfoundland
by 620 years, their accounts are at a transitional point in the human history of the
continent. In addition, their extensive writing and observations offer a wealth of
perspectives on the physical environment. Moreover, historical accounts from colonial
New England are situated as being multi-season and lifetime opportunities for
observation that do not exist with the accounts of earlier and shorter-term accounts from
other European groups. Even with the knowledge that English exploration in the North
Atlantic and exploitation of fish resources was later than that of other European groups,
English colonial projects offer better multi-season analysis with more consistent sources
that create a more complete history of the region.
With regards to situating fisheries as a central point of conversation and
observation in colonial New England I am attempting to trace understandings of a single
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resource to illuminate a larger whole. Fisheries are particularly significant and well suited
for this form of analysis because the impacts of fish populations and their significance to
the region predate English colonial settlements. Even more impactful, they succeed them
in the present. The economic and environmental impact of fishing throughout the Atlantic
has shaped the region and the globe. Therefore, understanding of fisheries are well suited
to illustrate the multitude of motivations for how perceptions and observations of the
natural world developed in the early modern period. Moreover, Bradford’s and Mather’s
observations of fish populations and their significance serve to combine the Plymouth
Colony’s roles and impacts in the region into a larger (and physically) Atlantic world to
illustrate its connection to a broader Atlantic history as well as European scientific,
cultural, and geopolitical contexts that shaped the environment and waters of the North
Atlantic for generations.
To situate this argument, my inspiration and inquiry is rooted in the work of
Maritime and Atlantic historian Jeffrey Bolster. Bolster has sought to trace colonial
fishing practices and their impact on shaping understandings of the ocean throughout two
works. Both his article, “Putting the Ocean in Atlantic History,” and book, The Mortal
Sea, seek to write the Atlantic Ocean into the historical narratives that encompass
Atlantic history. His approach is designed to reject the notion that the Atlantic Ocean is a
constant and stable component of Atlantic history.
Instead, Bolster argues that the ocean, and human impact on it, drastically shaped
the events of Atlantic History even if they were not immediately recognizable. Bolster
argues the significance of his approach when he states the following: “Such an approach
would require a new geography of the early modern world to include oceanic regions, a
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rereading of mariners’ canonical narratives, a commitment to marine biology as an
essential component of Atlantic history, and a view of the ocean and its harvesters over
the ‘longue durée’. It would be a sea story on a heretofore unimaginable scale.” Though
Bolster’s extended and detailed work is incredibly complex, it offers opportunities for
further scholarship to illuminate the subtle changes his project is only able to minimally
address.
In building on Bolster’s approach, I revisit some of his sources and incorporate
other accounts from the same historical actors to express the notion that change was
observed in ocean spaces by individuals without the ability of hindsight framed by the
longue durée. In this sense, I am seeking to highlight the small changes that colonial
actors experienced and articulated to corroborate the larger narrative that Bolster has
crafted in order to reapply a similar approach to a more contemporary fishery to counter
the notion of a tragedy of the commons. Moreover, I am seeking to craft the pragmatic
voices of colonial actors as being representative of a greater knowledge about the
possibility of resource exhaustion than is typically associated with colonial projects in
North America. In this frame, my approach builds on the arguments made by William
Cronon in Changes in the Land: Indians, Colonists, and the Ecology of New England. I
also draw inspiration from Richard Grove’s work, Green Imperialism: Colonial
Expansion, Tropical Island Edens, and the Origins of Environmentalism, 1600-1860, to
contend that individual colonial actors were capable of understanding resource scarcity in
the same way that contemporary actors can.
The November 1620 arrival of the Mayflower and approximately 130 passengers
and crew to Providence Harbor and Plymouth Massachusetts is a cornerstone of the story
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of English settlement in North America. It is often portrayed and described as a
seemingly mythologized event in popular histories of the region. Moreover, William
Bradford’s arrival on the Mayflower is regularly a highlighted component of these
narratives. However, the role of fish and fishing in sustaining these passengers through a
bitterly cold New England winter was instrumental in shaping colonists’ successful
survival into spring, and their continued interest in marine ecosystems. In this form, the
history of fishing and perceptions of fish populations coincides with the history of the
early modern Atlantic and colonial America.
Bradford described the food supplies in the moments of uncertain survival during
the winter of 1621 as being a time in which “God fed them out of the sea…” and that “the
best dish that they could present…” that first year “was a lobster or piece of fish without
bread or anything else…” In this account, Bradford highlights the significance of fish
populations and the possibility of their ease of catch as not only being a source of
survival, but in such abundance that colonists were capable of being tired of maritime
food sources.54
However, later in his account of the events of the first years of the Plymouth
Colony, Bradford begins to discuss regulations that could be tied to scarcity, or at the
very least, signify a need to reconsider the division of labor for greater community
success. In the passage below, Bradford describes an increasingly successful colony and
one that may need regulatory practices:
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About ye later end of June came in a ship, with Captaine Francis West, who had a
comission to be admirall of New-England, to restraine interlopers, and shuch
fishing ships as came to fish & trade without a licence from ye Counsell of NewEngland, for which they should pay a round sume of money. But he could doe no
good of them, for they were to stronge for him, and he found ye fisher men to be
stuberne fellows. And their owners, upon complainte made to ye Parlemente,
procured an order yt fishing should be free.55
Bradford’s recollections of a progression from a seemingly endless and lifesaving
resource to a resource that necessitated licensure requirements to regulate it are similar to
colonial resource regulations passed by the Plymouth Colony during his tenure as
Governor. By the 1630s, the Plymouth colony had developed regulatory practices to not
only regulate when fishing would occur, but to also ensure that specific fish would not be
used as bait. Similarly, regulations existed that limited certain fish populations for use as
a fertilizing component for agriculture during specific portions of harvest cycles.
Perceptions that early colonial populations were unaware of their immediate impact on
the environment, ignores the implementation of laws to preserve an imperative
resource.
Though Bradford's words in his published journal Of Plymouth Plantation offer
recollections rather than a narrative of events as they took place. His perceptions of 1620
in the 1640s when he was compiling his journal are still significant. In addition, this
distance between written account and the actual event, when coupled with shifted use of
pronouns from “us” and “we” to “they”, are representative of the beginnings of a
mythologized and heroic account of the winter of 1621. Therefore, even if Bradford’s
words and recollections about the winter and survival experience of 1621 are in question
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because of their 1640s context, the idea that he recalls the significance of fish in 1621
may be equally significant of the 1640s present that he was crafting his journal within.
Moreover, his later commentary and decisions as governor help to juxtapose a perception
of abundance with a recognition of the possibility of scarcity within the span of a single
lifetime.
Similar to Bradford’s recollections, perceptions, and documentation about
abundant fish populations are his comments about whales. For example, a passenger on
the Mayflower (who later recounted his observations to Bradford) stated: ”Every day we
saw Whales playing hard by us… of which in that place, if we had instruments & meanes
to take them, we might have made a very rich returns. . . . Our master and his mate, and
others experienced in fishing, professed we might have made three or four thousand
pounds worth of Oyle.” Similar to the regulations passed in the Plymouth Colony under
Bradford’s tenure as governor surrounding fish population, a growing recognition of the
depletion of local nearshore whale populations was increasingly clear. In this form, it is
increasingly clear that colonial leaders were capable of experiencing stock depletion
within single human lifetimes.
Richard Mather arrived to the Plymouth Colony fifteen years after Bradford, but
his descriptions of the abundance of the maritime resources on his voyage illustrate a
perception of abundance and an articulation of genuine curiosity. During his 1635 voyage
to North America, Richard Mather described the experience of seeing a large volume of
interesting large fish. On July 9th, Mather describes “Saturday wind north west a fayre
coole day Wee saw this morning a great many Bonnyetoes leaping and playing about ye
ship Bonyetoe is a fish somewhat bigger yn a cod but lesse than a porpuise” He follows
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up this notion of curiosity and marveling at abundance with a July 30th description of a
pod of whales eating a visibly large population of the same fish. “In ye evening about sun
setting wee saw with admiration and delight innumerable multitudes of large crampushes
rowling and tumbling about ye sides of ye ship spewing and puffing up water as they
went and pursuing great numbers of Bonytoes & lesser fishes so marvellous to behold are
ye workes and wonders of the Almighty in ye deepe.”56
Aside from his curiosity and visual account of large volumes of fish, Mather also
describes the speed with which men were able to catch fish only a few days later when he
writes “In ye coole of ye evening the calme still continuing or seamen fished with hooke
and line & tooke cod as fast as they could hale ym up into the ship.”57. The combination
of abundance described in Mather’s journal alongside regular accounts of the weather and
wind direction highlights the importance of the maritime ecosystem to colonists in
seventeenth-century New England.
This abundance, though significant and well recognized by colonial populations
in the Western Atlantic, was continuously depleted over the course of only a generation.
More significant than the speed of depletion of deep-sea maritime resources were the
nearshore and anadromous fish population declines. Ironically, Richard Mather’s
grandson, Cotton Mather noted maritime scarcity as a source of nearshore conflict in the
1680s. It is fitting that Richard Mather’s voyage to Plymouth and his descriptions of
abundance are situated in the context of 1635. By this point, William Bradford’s
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increased attention to the need for regulatory practices nearshore were being applied.
Moreover, the growth of New England ship building was more established.
Shipbuilding in New England is a component of Atlantic History that is often
situated as being a facilitator of trade networks. More generally it is framed as a
facilitator of colonial enterprises because of an abundance of forest resources and harbors
in North America that made shipbuilding practical. However, shipbuilding also facilitated
the domestic fishing industry. Moreover, the evident abundance of maritime resources in
the North Atlantic also encouraged the production of increased maritime transport
opportunities and technologies.
However, it is logical to follow the movement away from nearshore fishing into
far reaches of the Atlantic not only because of the success of New England shipbuilding.
It is also a product of depleted fish stocks that demanded fishermen to pursue more
abundant stocks away from ports. This is a component of later sections of environmental
history that Bolster highlights in the more modern portions of The Mortal Sea, but the
increased attention to maritime construction in the seventeenth and eighteenth century are
representative of evidence that colonial populations could observe depleted stocks in
repeated voyages earlier than they are often given credit. Similar to the abundance of
references to fish in Bradford’s Of Plymouth Plantation there are comparable references
to ships and extended voyages of fishermen. When coupled with Bradford’s description
of life-saving abundance of nearshore fish in 1620, it is clear that he could not only
perceive of scarcity, but that he actively sought to prevent through deliberate regulation.
Though far from an emerging environmental or conservation movement, the
evolution of language and policy away from sweeping abundance into scarcity and
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preservation surrounding maritime resources is representative of awareness. However,
awareness was not enough to limit the economic opportunity that grew with the
exploitation of marine resources. Thus when this colonial Atlantic model is applied in the
modern Pacific, similar conditions are present.
In many ways, the marine resources and industrial development that grew to
support their exploitation directed the development of New England and the United
States. Similarly, the abalone fishery and the history of the California Department of Fish
and Game parallel the development of West Coast maritime industries and the growth of
the population on the West Coast too. Through successful conservation and preservation
would not begin to occur for nearly four hundred years in the Atlantic Ocean, William
Bradford and Richard Mather’s recognition of a once abundant, but certainly fragile
resource is indicative of how closely they observed the natural world. Moreover, their
attempt to link resource preservation and economic opportunity has parallels into our
present.
It is not coincidental that the leading agency in the United States tasked with
protecting marine resources, The National Marine Fisheries is under the direction of the
Department of Commerce. Colonial observation of fisheries highlights opportunities for
environmental historians to seek other ways to complicate the narrative that colonial
actors in North America were unaware of their ability to exhaust resources. With further
work pursued in this direction, a greater understanding of the resource exploitation of
other periods in North America and oceanic histories will be made possible. In addition,
a wider range of voices and actors will also be able to be incorporated.
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Thus, a similar approach is merited in exploring the history of the abalone fishery
on the West Coast during the twentieth century. Where a similar regulatory body, the
California Department of Fish and Game was created to manage a resource to protect its
viability for future human use. However, over time the understanding of what constituted
human use and the methods for determining its merit shifted within the organization.

2.5 Reframing the Story of the Pacific in Light of the Story of the Colonial Atlantic
The emergence of the environmental movement in the 1960s, continued growth
in recreational diving, and the continuation of diving technologies for commercial diving
created a multifaceted network of human stakeholders that had the motivation and access
to see the decline in abalone populations through singular lenses. The most visibly
apparent narrative to latch onto was a combination of overfishing and a return of the otter
population for both abalone fishermen and environmental groups trying to rationalize
their present in a seemingly unprecedented decline. Thus, recreational divers blamed the
efficiency of a small population of commercial divers for declining populations,
commercial divers blamed recreational divers for harvesting small abalone that had not
yet reproduced, environmental groups blamed both groups of human harvesters for
exploiting an abundance they narrowly attributed to diminished otter population that
required recovery, and all sides seemed to blame California Fish and Game for
mismanaging the fishery and lacking foresight. Similarly, the history of fish and game as
an agency having chosen who could and could not participate in the fishery based on
economic or ethnically based preconception about the fitness of use diminished the
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credibility of the agency Also, each of these groups faced an ongoing dilemma of the
destruction of abalone populations tied to disease.
All the while, public support continued to grow around the support of otter
recovery. On one hand, the search for a group or entity to blame for a declining resource
or shifting economic and environmental reality is typical in fisheries history and histories
of people attempting to manage natural resources in general.58 However, the search for a
single cause and direct solution to the abalone population decline from each of these
groups in the 1990s is representative of hundreds of years of poor assessments of the
complexities of marine ecosystems and increasingly apparent struggles with population
recovery. In the case of the otters’ resurgence along the Pacific Coast despite its near
extinction during the 19th century likely led to a misinterpreted abundance of abalone
during the 19th century into the middle of the twentieth. However, abalone populations
and otters existed simultaneously with human extraction in nearshore waters occurring
for thousands of years. It is increasingly ecologically apparent that a form of stasis within
these populations was unlikely if not impossible in the past and expectations of a return
to this point should be tempered accordingly.
Rather, a more dynamic and systemic ebb and flow of population viability has
occurred and has mostly remained absent from the common perception of management
and recovery efforts. Moreover, these absences have furthered discontent among
stakeholders in lasting forms that limit the ability to foster collaboration that can more
successfully guide management going forward. This is particularly notable in that the
abalone fishermen perceived themselves as having been cooperative with Fish and Game
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and as supporters of the development of scientifically guided management. The president
of the California Commercial Abalone Fishermen’s Association produced a local history
of the divers on the California Coast. Though not an academic history, his writing offers
insight into how passionate abalone divers are for their own history on the coast of
California, but also how they viewed the efforts of early divers to help scientists study
abalone. Below is an extended excerpt from Steve Rebuck’s longer regional and industry
history with particular attention to sources that are addressed in the later chapters of this
thesis:
A unique aspect of the commercial abalone fishery were the few diving scientists.
The first appears to have been Charles Lincoln Edwards Ph.D. Dr. Edwards
exploits are documented in the very first CDFG, Fish Bulletin No. 1, 1913. Dr.
Edwards chronicled the early abalone fishermen, methods of processing abalone,
shells, pearls, ecology, distribution and the various species. Dr. Edwards used
commercial heavy gear diving to assess the abalone resource, at all of the northern
and southern Channel Islands, an amazing feat for the day.
The next publication from a diving DFG biologist was by Paul Bonnot in
1940. Mr. Bonnot reported that commercial abalone diver T.D. Reviea of Morro
Bay had contacted DFG regarding his observations of abalone and their ecology.
By October 1939, DFG had contracted with Mr. Reviea for use of his boat, crew,
diving equipment and diving surveys began. Thirty-four dives with a total of 16
1/2 hours of bottom time were logged between Monterey and San Miguel Island
by this team. In his 1948 DFG published report, Mr. Bonnot would suggest a new
management strategy. The recommendation was to open the entire state to
commercial diving.59
Of particular note in these first two paragraphs from Rebuck’s history is his
attention to the time spent diving that these early fish and game scientists had and how
they learned to dive by interacting with commercial divers. The shift in research methods
and data analysis that occurred in later California Fish and Game reports was a stark
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juxtaposition in the eyes of abalone fishermen who felt that early scientists, like them,
had field based knowledge.
In 1962, DFG published Fish Bulletin 118, authored by Keith Cox. A companion
to Mr. Cox was a former commercial abalone diver, Glen Bickford of Morro Bay.
A keen observer and photographer, Mr. Bickford had chronicled the commercial
fishery for many years. His color plates of the California abalone species found
their way into several DFG publications. Mr Bickford modified WWII fighter
aircraft cameras for underwater use, producing still and moving images.
Mr. Bickford and boat operator William “Pinky” Thomas taught Mr Cox
to dive and together over a period of years from 1956 until 1963. Mr. Cox himself
reported logging 1000 hours underwater, reporting not one single mishap. This
was a remarkable record considering they dove many remote areas: the northern
and southern Channel Islands, the Central Coast and northern California. The Cox
team of researchers also tagged thousands of abalone to monitor movements and
growth.60
The Keith Cox authored California Department of Fish and Game report from
1962 is of particular note in comparing how abalone fishermen viewed previous eras of
scientific research and how more contemporary scientists viewed those same eras. In a
sense, this 1962 document was a final point of consensus between user groups and
managers, and it is a frequently cited report by both sides of the closure debate and the
status of the fishery debate in the present. The evidence of consensus thinking and
collaboration as well as the veneration by Rebuck are clear in the two paragraphs above
discussing Cox’s time on dive boats and his relationship with Glen Bickford.
It should be noted that the relationship that Rebuck celebrates above, and his
recognition that Fish and Game scientists relied on the expertise of fishermen to make
their research possible, is only part of a story. Rebuck and fellow abalone fishermen had
a tendency during the closure debates to dismiss contemporary science based on the
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evidence of previous Fish and Game studies. These were studies that they rightfully took
credit for helping produce, and they wanted these efforts acknowledged. At the same
time, fishermen often dismissed new understandings or new approaches to analyzing the
data from previous fish and game reports.
However, when statements regarding the viability of abalone, human, and otter
coexistence were in question during the closure debate, abalone fishermen omitted
recognition of the fact that some of the studies they wanted to have reentered into the
debate would counter one of the central tenets of their defense against the continued
expansion of otter populations. The same celebrated work by Keith Cox in 1962 stated:
“ In areas which were inspected before and after sea otters had arrived (Carmel Cove and
Stillwater Cove), the number of empty shells on the bottom indicated large numbers had
been taken but the beds were not ‘wiped out.’”61
Part of the troubled argument and defense that abalone fishermen were positioned
to take on was that they simultaneously needed to show that there had been a long history
of abalone extraction by humans, and that this human consumption was not only possible
because of the destruction of otter populations in preceding generations. At the same
time, they needed to make this argument they were actively competing with otters in their
fishing grounds where they had not been in their memory. Thus, a statement like the one
above would have been troubling to the fishermen.
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Nonetheless, the dilemma that Hardin identifies as a tragedy of the commons
should be reconsidered in multiple forms. Individuals have the capacity to see their
impact on the whole of a resource. It was possible in colonial New England, and it was
observable for abalone fishermen on the California Coast in the twentieth-century. The
efforts of abalone fishermen to actively support scientists attempting to better understand
the resource they were hunting is clear in the early cooperation of the regulatory body
that attempted to manage the resource. Though this effort disintegrated and fostered
frustration with a changing method of approaching management as the closure debate
became eminent in the 1990s, the celebratory tone of how Steve Rebuck recalls the
efforts of early fishermen to take care of the resource is clear. Yet, his celebratory
remarks are situated in a perceived historical moment that came to an end in the 1970s.
This is seen in the fact that future management efforts led to the closure of the fishery
under circumstances and research methods that Rebuck and fellow fishermen did not
agree with or see as aligned with previous actions of the California Department of Fish
and Game.
Thus, where the tragedy occurs is not in humankind’s inability to see, it is with
humankind’s inability to act with broader interests in mind. Moreover, it is within
humankind’s inability to create cohesive understandings surrounding best practices. What
is perceived by one individual or user group as viable, just, and sustainable can be framed
as destructive by another. Where Hardin’s assessment is incorrect is in his assertion that
users lack the capacity to see depletion through lenses that demonstrate recognition of
how their action has contributed to the depletion. In contrast, the steady decline of
fishermen in the California Abalone Fishery was apparent and readily observable to its
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participants, and in some cases, they sought to mitigate these impacts purposefully by
working with regulatory agencies.
Though the otter was recognized as being a primary culprit for this diminished
participation in the abalone fishery, the form of extraction practiced at peak level was far
more destructive and recognized as unstainable by later generations. This is where a
growing rift between the California Department of Fish and Game and abalone fishermen
began to grow. However, both groups failed to acknowledge other anthropogenic factors
in the collapse of the fisheries viability. They both realized the tragedy of their resource,
but disagreed on the culprit and how to best resolve the tragedy itself. Yet, even in the
years succeeding the closure, there have been attempts to reestablish collaboration
between both groups. This is most evident in the final efforts of the Abalone Fishermen’s
association to create a partnership with Fish and Game and environmental groups to
create an economically viable research-oriented fishery on San Nicholas Island.62
Even with otter recovery, the population of otters is yet to reach its estimated
historical peak range or density, and abalone populations have not recovered in waters
where they were once abundant. However. Thus, despite the search for a panacea, the
lager environmental trends that dictate abalone viability (and otter viability) need to be
brought into this conversation to generate more realistic expectations of recovery and to
foster more proactive management policies for marine ecosystems that recognize human
impact, but that do not narrowly focus on the impact of commercial fishermen.
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Steve Rebuck (President of The California Commercial Abalone Association),
interview by Tyler Hoyt, January 15th, 2019.
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Chapter 3
Reexamining and Changing Approaches to Data
One of the most controversial components of the debates between fishermen and
conservation groups and the California Department of Fish and Game was rooted in
different perceptions of the status of abalone stocks and their historical abundance (or
lack of). The shifts in how data was collected, presented, and validated created
disconnects that ultimately lead to adversarial relationships between these groups. The
section below will explore these changes, and how each of these groups were able to
come to different conclusions from a singular and narrow set of data. Similarly, it will
trace the emergence of a new understanding of what conservation meant to Fish and
Game officials.

3.1 The Problematic and Changing Role of Landing Statistics
Throughout the twentieth century, landing statistics were used by the California
Department of Fish and Game to facilitate the creation of management data. These
methods were typical of ecological and biological sciences of the late nineteenth through
the mid twentieth-century. Yet, the system of using fishermen reported statistics became
problematic for multiple reasons during closure debates. To compile data, and for
fishermen to legally sell their harvest to retail fish markets and restaurants, paper landing
documentation was used by the California Department of Fish and Game up to 2018, and
it is now a digital. Tough this paper documentation was not perfect, it was consistent, and
abalone landing statistics were compiled as early as the 1920s.
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With a growing recognition that previous management efforts had failed, the
methodology and analysis of management practices were justifiably drawn into question.
In turn, more professionalized efforts by the California Department of Fish and Game
were developed to do stock assessments. In this form, older data sets guided by different
scientific principles were used with newer approaches to create a singular story of the
decline of abalone. Also, in the case of abalone, landing statistics showed declines in the
latter half of the twentieth century. This progression is tied to large breadth of scholarship
that has critiqued the capacity of scientific practices to shift perceptions of baselines since
the publishing of Daniel Pauly’s work in 1995.63
In the even longer term, the closure of the fishery eliminated the capacity of fish
and game to assess the status of abalone stocks because without divers regularly taking
abalone and observing their surroundings there was an absence of information. The
immediate term implication of landing statistic use was framed as problematic by abalone
fishermen as evidence of the industry’s ability to self-regulate. The Commercial Abalone
Divers’ Association would consistently cite the fact that though landings were higher in
previous generations, this was a natural result of more fishermen diving in those periods.
By the 1990s, there were only 100 divers in California. Thus, in their view, the decline in
landings was not evidence of an elimination of abalone stocks, but rather fewer people in
the industry. Whether or not a free market system of supply and demand will yield itself
responsible management is doubtful. However, the decline in the total number of
fishermen was a logical explanation for this decline particularly when Fish and Game’s
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own statistics and model had shown the same realities in their publication of landing
statistics.
The California Department of Fish and Game continues to use the decline in
landing statistics from across this period to address its own previous mismanagement of
the fishery because it was not able to respond to “serial depletion”. The Abalone
Recovery and Management Plan adopted by the California Department of Fish and Game
in 2005 describes this reexamination of landing data and the policies that it had informed
in the past. The term serial depletion is used to explain that though landing numbers were
static in some periods through the middle of the twentieth century, the shifting between
the harvesting of different varieties of abalone masks the overall decline. Though logical,
this is a departure from the narrative used in the 1990s to illustrate continuous decline
across the whole of the twentieth century. The paragraph below shows the shift in this use
of the same data set:
The patterns observed in the combined landings mask patterns of the individual
species landings. In the California abalone fishery south of San Francisco,
apparent stability from 1952 to 1968 was in fact an illusion composed of multiple
species landings in multiple fishing areas. When the individual abalone fisheries
are divided into components, a pattern of serial decline by species and by area is
revealed. Combined landings were bolstered by increases in red abalone landings,
which gave the impression of maintained stability in the combined landings
during the decline in pink abalone landings. In 1971, there was an abrupt decline
in pink abalone landings caused by increases in pink abalone size limits imposed
by managers in an effort to protect the population. A spike in green abalone
landings in 1971, caused by the lowering of the green abalone size limit, masked
the pink abalone landings drop in the combined landings. Around this time, black
abalone landings also bolstered the combined landings. Red abalone began to
decline during this period (1969-1982), marking the start of intensive commercial
fishing of green, black, and white abalones. Landings for these three species
rapidly peaked and then declined.64
“Abalone Recovery and Management Plan,” California Department of Fish and Game,
2005.
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Similar to the acknowledgment of a missed assessment of serial depletion, the
2005 Abalone Recovery and Management Plan acknowledges the failure of the
Department of Fish and Game to manage the fishery effectively. In this form, most of the
critiques the organization makes of itself are rooted in interpretations of data, and poor
understandings of spawning rates from its own past. Though there is acknowledgement of
larger ecological factors (sea otter, pollution, disease, and El Niño’s), these factors are
not central to the California Department of Fish and Game’s reasoning behind their
ability to manage the fishery. The passage below explains this assessment, and it follows
the section on serial depletion.
A number of factors undermined effective management. Management effort was
limited to conventional strategy that primarily focused on size limits to protect
stocks (Tegner et al. 1992). This strategy was based on egg-per-recruit models
that assume several years of spawning success for a significant portion of the
abalone population prior to reaching the minimum size for take (Tegner et al.
1989), derived from the potential high fecundity of abalone (Giorgi and
DeMartini 1977). This management approach did little to ensure the sustainability
of abalone resources….
In the section above, the California Department of Fish and Game acknowledges
its past failures, but it has to simultaneously maintain credibility to assert its capacity to
manage the fishery going forward. Though based on new scientific understandings, this
paragraph shows how the California Department of Fish and Game is attempting to
specifically address its poor scientific modeling from the past with giving analysis for
how these models failed do to a lack of understanding that it now has. This section goes
on to further address omissions and qualify actions the California Department of Fish and
Game had taken:
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Increasing abalone value further delayed conservative management action during
the decline (Figure 3-1, Figure 3-2). As the landings declined, the value increased
exponentially in response to demands from foreign markets and a growing
population of Californians. Increases in value intensified political pressures to
continue fishing despite evidence of collapsing stocks. In this case, market forces
did not work to stop the fishery as the species declined, and the economics of the
dual fishery (abalone and sea urchin) permitted fishing for some abalone species
until they neared extinction.65
In the paragraph above, the agency acknowledges the market forces that kept the
fishery open and viable despite reduced landings. This section is particularly notable
when juxtaposed with the voices of Steve Rebuck and Don Thompson. Both of these
fishermen asserted that landings had reduced and prices had increased, but that practices
put in place by the California Department of Fish and Game like “two for one” license
exchanges/sales led to less fishermen. In turn, these fishermen contended that this
artificially added to the reduced supply and increased the price of abalone.66
In the final section of this chapter from the Abalone Recovery and Management
Plan from 2005, the California Department of Fish Game acknowledges its incapacity to
holistically address the multitude of factors that facilitate abalone viability when it states
the following:
Management also had no mechanism to address factors such as sea otters,
pollution, disease, and El Niños (Section 2.1.9.1, Section 2.1.9.2), which
contributed to abalone population declines. The degree of relative impacts of each
of these factors differed by species and area….
Despite the acknowledgment of past failures from a scientific standpoint, this
narrow attention proved to be a major factor that further enabled the disaffection of
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abalone fishermen. Had the Department of Fish and Game expanded their attention to
broader conditions of species viability and environmental factors that shape them in a
more detailed fashion, opportunities for collaborative efforts would have been fostered
between regulators and stakeholders. Yet, the underlying shift within the California
Department of Fish and Game was toward a belief that conservation meant making use of
resources effectively overtime.
The long reliance on landing statistics to a shift toward a more formalized
scientific stock assessment of each subspecies of abalone also yielded further frustration
within the Abalone Divers’ Association. In their view, by sending scientists in the field
with quadrats or other technical survey techniques for modeling population densities,
there was a creation of a confirmation bias. Because stocks were perceived to be
declining, scientists in the field were positioned to place quadrats (which in and of
themselves may not have been the best form for assessing stocks of a species like
abalone) in places where they thought abalone should be. 67 Nonetheless, by reorganizing
the data and having a more target set of data points it became clearer to the California
Department of Fish and Game that it failed to manage the fishery adequately and needed
to take immediate steps to mitigate the potential extinction of abalone that their new data
lead them to believe. To give the agency what it felt was the best opportunity to address
its previous errors and omissions, it generated surveys for stock assessments.

Science Advisory Committee (California Ocean Science Trust), “Final Report of the
Science Advisory Committee: Scientific and Technical Review of the Survey Design and
Methods Used by the California Department of Fish and Wildlife to Estimate Red
Abalone (Haliotis rufescens) Density,” California Department of Fish and Wildlife (June
2014).
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To explain this shift with specific examples of data presentation, the figures on
the following pages are from Fish and Game Reports of compiled landing statistic data.
They show how compilation approaches and presentations over time changed. In
addition, the three-page “Appendix E: Survey Methods” is included in the Appendix of
this paper for comparisons and context regarding the frustration of fishermen had with
these “new” practices.
It has been stated in this paper previously, but it should continue to be noted that
the term California Department of Fish and Game is used throughout this thesis even
though the title of the department has changed at multiple points. Thus, statistics from
periods prior to 1951 are technically from the Division of Fish and Game when it was
still under the Department of Natural Resources. Prior to being part of the Department of
Natural resources, the agency tasked with regulating fish stocks and game was under
multiple different agencies dating back to the early statehood. Similarly, The California
Department of Fish and Game is used in the modern periods of this thesis even though its
formal name has been changed to the California Department of Fish and Wildlife.
The first figure is shown in the pages that follow begins with an extended written
narrative from a 1913 Fish and Game Bulletin. Most data prior to this point is not
compiled into graphics that make comparison useful in understanding how data was
being perceived. However, the table and description from 1913 give a sense of the
economic value of the fishery shifted as well as a sense of the perceived value of the
stock too.
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Based upon the fact that each ton of abalone shells represents a
certain value of manufactured jewelry and novelties, it is possible to
estimate the value of the abalone industry during the past year. For the
region centering in San Pedro and Long Beach the shipments have been
made by Mr. C. B. Linton, who has kindly given me the data.
Shells of the black abalone are sorted into two classes. Each ton of
those with fine, pearly centers will make novelties and jewelry worth. at
retail, $4,000.00. The class known as button shells, with plain mother-ofpearl surface, represents a final value of $1,000.00, and the shells of the
green abalone $3,000.00. For the year ending July, 1912, the following
shipments were made, representing the given valuations in manufactured
products:
13.3 tons of pearl center, black abalone shells

$53,200 00

39.9 tons of button black abalone shells

39,900 00

14.2 tons of dried abalone meats at $200 a ton

2,840 00

Total

$95,940 00

The data for the red abalone was secured through the courtesy of
Mr. G. W. Luce, freight traffic manager of Southern Pacific Railway
Company, and represents the shipments made during the fiscal year
ending June 30, 1912. During this period neither shells nor meat were
shipped from Santa Barbara, and from San Luis Obispo only 200 pounds
of shells of the red abalone, representing a valuation of $200.00. The
region about Monterey furnished approximately one and one half tons of
red shells and one ton of meat, representing values of $3,000.00 and
$200.00 respectively. These figures from the region of the red abalone
speak eloquently of the urgent necessity for the conservation of the
abalone and the reestablishment of this fishery upon a basis which would
guarantee great returns to the people.
Figure 1: 1913 Edwards Fish and Game Discussion of Abalone Market Data (my
reproduction)
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Figure 2: 1929 Crocker Fish and Game Landings Report

67

Figure 3: 1947 Bonot Fish and Game Landings Chart
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Figure 4: 1962 Cox Fish and Game Report: Landings Over Time (1916-1960)
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Figure 5: 1962 Cox Fish and Game Report: Abalone Landings Multiple Species Shown
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Figure 6: 1962 Cox Fish and Game Report: Distribution of Abalone Landings
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Figure 7: 2005 Fish and Game Compiled Statistics of Reported Serial Decline
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The transition from looking at the fishery as a whole to looking at more focused
sub sets of fishery data based on the landings of different species and the follow up
pursuit to shift the data collection process away from landings but instead to quadrat
based sampling yielded further discontent and distrust between fishermen and the
California Department of Fish and Game.
The process of maintaining purposeful random quadrats is central to the tenets of
their use in ecological studies. Similarly, having a multitude of sample sites is also a
central tenant of ecological studies. However, not all species fit these models of study.
However, divers knew (or perceived) that abalone had the capacity to hide under rocky
outcroppings, and many divers believed that the diving and searching capacity of the
scientists was not as advanced as their own. Simultaneously, it was believed by many
fishermen that the growing population of otters on the California Coast was the driving
force contributing to perceived declines in abalone (not their own over fishing).
Moreover, they believed that otters had a tendency to hunt easier to access abalone that
may have been more readily observed in a quadrat-based survey. Thus, scientists were
predisposed on multiple fronts to finding less abalone. In this form, the motive, merit, and
methodology of new forms of stock assessment were questioned by fishermen.
Whether or not these frustrations with the shift in data collection on the part of
California Department of Fish and Game was genuinely malicious or motivated by
creating a more modern set of data for stock assessment is not of significance in and of
itself. What it is evidence of is the continued dissatisfaction and distrust that was fostered
between scientists, fishermen, and Fish and Game. In previous eras, the lines between
these groups were crossed over regularly. A common criticism of this relationship by
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environmental groups in the 1980s and 1990s was that a metaphorical wolf was put in
charge of guarding the sheep, but the collapse of this relationship (justified or not) has
had a lasting impact in shaping fisheries management since.
Moreover, recent collaborative efforts have been made by the California
Department of Fish and Wildlife (formerly California Department of Fish and Game) to
have its methodologies regarding management practices and sampling methods examined
by an outside agency to better align their practices with the most up to date scientific
practices. Though this effort is not indicative of malice on the end of California Fish and
Game during the 1990s and early 2000s, it is further representative of the type of shift
that Fish and Game attempted to make in their data collection. It also shows how
following the practices that led to closure in the 1990s and the extent to which these
attempts have been unsuccessful at facilitating a perceived recovery, a new approach may
be needed. The concluding paragraph of the 2014 assessment and subsequent
recommendations of the California Ocean Trust to the Department of Fish and Wildlife
illustrates this need for a new attempt and recognition past missteps.
Both CDFW and our committee …. recognize that the ARMP was created in a
data-poor environment, and that the monitoring plan was specifically designed
NOT to track the population as a whole, but rather to understand fishing related
declines in density at eight index sites. However, CDFW now has a valuable longterm data set that could potentially serve as the foundation for restructuring the
monitoring and management triggers around whole population indicators. In
addition, this strategy may lead to a better ability to manage the stock before a
population decline occurs, or react in a timely manner to declines observed in the
field.68
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In the above excerpt from the Ocean Science Trust’s audit of the California
Department of Fish and Game’s stock assessment practices, the OST expresses a range of
critiques of previous actions taken by the California Department of Fish and Game. This
section goes on in the paragraph below to highlight opportunities for the agency to create
more holistic models based on wider sampling approaches by stating, “Exploring
alternative scientifically based management reference points. The red abalone population
might be well served by looking beyond density reference points, and the fishery may
support alternative scientifically-based management reference points....”
Most notable in this closing paragraph is the call for a creating new opportunities
for data. This call connects to the suggestion and exploration to open an experimental
commercial fishery on San Miguel Island. This short-lived call for an experimental
fishery was backed by the research of Todd Braje as well as the National Park Service
that manages the island, and it was pursued by the California Department of Fish and
Game between 2005 and 2011 before being abandoned.69

Abalone Advisory Group, “Management Options for Establishing a Potential Red
Abalone Fishery at San Miguel Island” (Sacramento: California Department of Fish and
Game, 2010).
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Chapter 4:
Factors Contributing to Abalone Population Viability
“It’s clear that within the sea otter’s stabilized foraging range there can be virtually no
human harvest of abalones (Haliotis spp.) (except for a few taken intertidally).”
-D.J. Miller, 1974, California Department of Fish and Game

The following section will explain contemporary understandings of the
ecosystems surrounding abalone, and how they coexist. In the process, contemporary
scientific approaches that incorporate deeper understandings of historical ecology will be
used to counter the claim made in the above quote from 1974.
In many respects, the interconnectedness of these species into a large ecosystem
was not part of the holistic discussion during closure debates. Though there was
recognition and significant debate about the collapse of otters and the role of otters as a
keystone species, there was not complete attention to the multifaceted ways these species
coexist. Neither side of the closure debate of the 1990s was willing to either acknowledge
or concede that humans, otters, and abalone had existed in the same geographic space for
multiple millennia.
In the years since the closure, abalone stocks have returned in significant forms.
Though this statement is debated by fishermen who question the extent to which there
was a decline, and simultaneously by archeologists and historically minded ecologists as
to what a consistent population of these species existed in the past, for the purposes of
this section, it will be based on the idea that abalone stocks have not recovered despite
the closure of the commercial fishery for more than twenty years. Though abalone have
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long gestational cycles, twenty years after removing the species primary predator
(humans) the stock should have recovered based on the expectations of fisheries’
managers.
Moreover, otters, continue to increase in population along the California Coast
and are continuing to approach their historic range, but they are not nearly to what their
historical range and population densities were. Thus, an examination of how
contemporary scientists explain the viability of these species and how understandings of
the keystone concept have been further advanced in the twenty years after closure needs
to be situated into this lager argument.

4.1 Abalone
Abalone are large saltwater invertebrates that are found in nearly all cold ocean
environments throughout the world. They have strong rigid shells and a “foot” encased
by the shell that allows the species to affix itself to rocky shelves and crevices along the
seafloor. They largely eat kelp as it drifts across the rocky shelves that the animal is
attached to. As such, abalone population viability is directly linked to the health of kelp
forests. On top of its reliance on of a singular source of sustenance, abalone face
predation from otters, human, and occasionally octopi and crabs. Despite its reliance on a
single source of food, long gestational period, and lack of significant mobility, abalone
have been on the pacific coast since at least the cretaceous period.70 Despite this
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longstanding resilience as a species, diseases can also plague abalone populations. For
example, withering syndrome, or withering foot syndrome, can cause abalone to
muscularly degenerate to the point that they no longer have the capacity to hold on to
rocks that enable them to survive. This most notably led to the decline of the southern
California white abalone in the late 1980s through the 1990s. Though it was partly tied to
the overfishing narratives of the time, it also received acknowledgment that El Niño
events triggered the disease from otter advocacy groups, California Department of Fish
and Game, and the Abalone Fishermen’s Association.
Notably, in this frame, there was a growing recognition that sea temperatures had
been rising since the industrial revolution. However, this recognition was not part of
mainstream interdisciplinary academic structures for more than a couple of decades.
Though a growing broader environmental movement had been underway for more than
two decades. In historical and scientific hindsight, the omission of climate change in the
closure discourse surrounding abalone is representative of the alignment of conditions
that yielded an abalone fishery closure that was rooted in a period of environmental and
ecological science that was guided by pursuits of restoration rather than management. In
some respects, this is a pendulum that these fields continue to swing on. Climate change
has become a dominant and shaping force in scientific research over the last twenty
years. Nonetheless, the absence of this discourse is notable in the further creation of a
false binary between abalone fishermen and environmental groups that did not (nor have
the capacity) to look beyond one another’s views to see other factors involved in
declining abalone populations.
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Had climate science been woven into the discourse of the decline in abalone
viability, it would have been correspondingly coupled with a more complex humaninduced reduction conversation that would have at the very least broadened the
environmental case for the closure beyond a narrow vilification of fishermen. Moreover,
it would have likely yielded a more collaborative discourse that would have even
possibly framed the fishermen as victims of environmental circumstances beyond their
exclusive control. This is particularly significant given that one of the components of
resentment that remains within the abalone fishermen’s community is the absence of
compensation from the state of California in the immediate aftermath of the closure.71
Had the fishermen been considered as victims of depleted stocks for reasons that were
more broadly framed as out of their immediate control due to something akin to climate
change, it is possible that compensation would have been more politically tenable.
Since climate change and climate science have become more universally
recognized, understood, and pursued interdisciplinary, there is an increasingly common
recognition that El Niño like events will be more common. In turn, it is likely that the
baseline conditions in a non-El Niño year could match the conditions of El Niño years
from decades before. This shift in conditions could also increase the likelihood of
withering syndrome.
In the closure discourse of the 1990s, the references to withering syndrome were
mostly centered on an oversimplified perception of a natural disease, and even presently
there is little historical recognition that the withering syndrome that functionally
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collapsed the abalone fishery in southern California was likely tied to climate change
through increasing seawater temperatures that also increased the likelihood of withering
syndrome. Though their study was being conducted during the closure debates, the 2002
study “Continued Declines of Black Abalone along the Coast of California: Are Mass
Mortalities Related to El Niño Events?” is representative of the growing academic
interest in the links between climate change induced El Niño events and the
corresponding impact on marine ecosystems, but this study was published after the
closure of the fishery.72 Similarly, the more archeologically and anthropologically
focused work of Terry Jones regarding the impact of sea water temperature fluctuations
on marine resources and human consumption during the late Holocene was published
shortly after the closure of the abalone fishery.73 Yet, the shift in approach and more
broad view of environmental conditions that shape species viability is representative of
shifts in the field of ecology itself.
Even in the 2001 Living Marine Resources Document produced by the California
Department of Fish and Game does not acknowledge weather patterns or climate in its
section on the history of the collapse of the fishery.74 Instead, the fishery is described in
the opening paragraphs as having collapsed due to an increase in otter populations and
overfishing both of which are supported with landing statistics. However, there is a shift
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within this document in the concluding paragraphs which state, “Seawater temperature
also strongly influences abalone growth, and reproduction. Elevated seawater
temperatures are low in nutrients and kelps, the food of abalone, do not tolerate these
periods well. El Niño events bring warm seawater temperatures northward along the
coast.” However, this recognition was four years too late to help foster a collaborative
dialogue between user groups and the California Department of Fish and Game.
Similarly, the 2002 California Department of Fish and Game Report titled “Estimating
Baseline Abundances of Abalone in California for Restoration” discusses the difficulty of
establishing baseline when the majority of data previously used was extrapolated from
landing statistics. Yet, it also acknowledges climate induced difficulties and the
combination of factors that shape abalone viability when it states:
Abalone populations in California have declined dramatically; however, reliable
estimates of baseline abundances are lacking. The lack of sufficient time scales
seriously limits the value of most baselines…. Furthermore, restoration efforts
will need to consider the potential impacts of climate change (Tegner et al. 2001),
sea otter expansion (Wendell 1994), and illegal take. Restoration will need to be
completed prior to the re-opening of abalone fisheries, but restoration to what
level?75
It should also be noted that despite the difficulty of using previous eras landing
statistic data expressed by the 2002 California Department of Fish and Game study, the
document uses a segment of the 1913 Charles Edwards authored Fish and Game Bulletin
to assert a long-standing concern about the viability of the fishery as an opening
epigraph: “Under our present laws the abalone is being exterminated.” As succinct and
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blunt as this statement is, it is revealing of the department’s struggle to justify its past in
order to validate its future while simultaneously navigating toward a future with restored
abalone stocks. Though the epigraph ends with just nine words and a period, the rest of
the passage goes on. The full section of this opening portion of the 1913 report reads:
Under our present laws the abalone is being exterminated. If we are to save an
industry capable of a development and expansion scarcely dreamed of by our
citizens, we must enact laws that will do away with the piratical robbery of the sea
and substitute therefor a protected aquaculture. This report will not include a
discussion of the anatomy and life history of the abalone but will be confined to
matters of production, manufacture and preservation.76
Much like abalone fishermen, the California Department of Fish and Game
needed to rid itself of its previous errors and make progressions toward what it felt were
best practices. In doing so, it faced criticism for mismanaging (like the fishermen faced
for over fishing). Unfortunately, neither side was willing to accept in meaningful form
the role that their actions (or inactions) had in the yielding the perceived collapse.
Instead, both sides sought to highlight their long history and glimmers of success and
foresight over the wide range of evidence of collective wrongdoing.
By 2011, the connection between withering syndrome, El Niño events, climate
change, and abalone was becoming more explicit. However, it also did not have historical
lenses and instead presented this relationship as a contemporary or future problem. This
2011 report states:
All California abalone species are susceptible to the bacterial infection that causes
WS. Whether an abalone that is infected succumbs to WS and dies depends on a
variety of factors, such as abalone species and water temperature. Infected black

Charles Edwards, “The Abalone Industry in California” (Sacramento: California
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abalone tend to show signs of the disease, i.e. body shrinkage and ultimately
death, in both cool and warm water….
…..Although the bacteria will likely continue its northerly spread into the
red abalone populations in Sonoma and Mendocino counties, expression of WS is
expected to remain low to absent. Nevertheless strong El Niño events and
eventual warming associated with climate change could result in future expression
of the disease in abalone at these cool water locations.77
As climate change and historical weather patterns have become more
interdisciplinary in their scope, there needs to be an application of these concepts to the
discussion of the history of science too. As an example of this reexamination of historical
narratives (not something traditionally in the frame of scientific discourse), the 2016
work A Temperate Empire: Making Climate Change in Early America, highlights ways
that colonial settlers in North America anticipated and sought to shape the local
environments and climate they were inhabiting.78 Though not directly related to
greenhouse gasses, Anya Zilberstein’s exploration of how colonial actors sought to actively
shape and change their environment purposefully to fulfill their desire to create an ecological
setting that met both their needs and expectations. This work, though focused on the colonial
past is representative of not just a case for expanding looking at how climates have been
understood or omitted from discourse in the past, but also how people in the past were
capable of understanding and attempting to manage their environments purposefully. In this
form, Zilberstein takes the argument that user groups have the capacity to manage resources
and applies it to circumstances of climate. Where this combination fits into my argument is in
the form that Zilberstein advocates for how understandings of climate have changed, and how
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individuals have used that knowledge to guide their use of resources prior to the
contemporary development of climate science as a formal discipline.

Because there was an absence of attention to the likelihood that climate change
related to seawater temperature change may have be impacting abalone populations at the
time, a singular user group, abalone fishermen were unduly holistically blamed. The
immediate impact on the part of the fishermen was clear. Their livelihoods were changed,
and they were seen as the leading factor that caused the collapse of their industry. These
conclusions were based on the scientific approaches of their era and the observable data
that the fishery had. In this frame, this conclusion and perception was accurate, but it was
not coupled with scientific approaches that did not exist yet that would have broadened
the understanding of how the fishery collapsed. Most notably, this would have included
climate change-oriented arguments. However, this addition would have been impossible
given that studies linking climate change to seawater temperature and marine ecosystem
viability did not exist yet.
In addition to the omission of climate impacts and El Niño weather events in the
literature produced by or cited by California Department of Fish and Game during the
closure abalone fishery closure, there was also an absence of attention to ocean
acidification and the impacts of agricultural runoff on the viability of abalone. As early as
1962, Keith Cox noted in his Fish and Game Report that abalone densities near stream
mouths were far lower than they were only a few miles away from these locations.79 Yet,
the connection between stream-based runoff from agricultural settings and its
corresponding impact on oceans was absent from Fish and Game reports in the later
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portions of the twentieth-century. Recently, recognition of the impact of acidification and
its relationship to climate change impact on abalone fishery highlights the impact this
inclusion could have had in reframing and shaping the closure debates of the 1990s.80

4.2 Biology of Kelp
Kelp, specifically macrocystis pyrifera, or giant kelp, is simultaneously a food
source and habitat for a multitude of marine life along the pacific coast. It grows upward
from the seafloor in dense clusters that creates a forest like environment. Despite its role
as a food source in marine ecosystems off the pacific coast, the organism remains
abundant. This is in part due to its ability to grow faster than most living things on
earth.81 However, there has been a growing body of research that has shown that kelp
forests are negatively impacted by cyclical weather patterns known of the North
American Pacific Coast as El Niño, like the connections to diseases that abalone face
directly because of El Niño events, the decline of kelp forests related to El Niño patters
leads to an additional form of climate-induced decline for abalone.82 The combination of
climate change induced patterns of disease that impacts abalone coupled with climate
change impacts on their habitat and food source provides further evidence for
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reexamining the closure of the commercial abalone fishery and assessing the scientific
understandings that lead to this decision.

4.3 Biology of Otters
Considerable scientific research has been invested in the recovery of otters and
their impact on marine ecosystems throughout the twentieth century. Though they were
driven to near extinction by the early twentieth century on the California coast, a small
group of otters discovered on the remote Big Sur Coast in the 1930s led to massive
recovery efforts through the following decades. On one level, this was a significant feat
of recovery and conservation. On a more scientific level, the decimation and recovery of
the otter population helped advance understandings of the role of otters as a keystone
species.83 In turn, it has become a common example of this scientific concept.84 In effect,
without the predation of urchins, abalone, and the other food sources can become
abundant to the degree that they can collapse the viability of the kelp forest ecosystem.
Recently, this circumstance has seen increased attention on the Northern
California coast. However, this relationship was largely absent from the narrative
surrounding the abalone closure despite the understanding that otters, abalone, and
urchins all depended on kelp. This omission is further evidence of a pursuit of multiple
groups having an inability to see the multifaceted factors of the collapsing abalone stock
and how multiple groups and nature itself had enabled this shift.
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In more recent scholarship, the keystone concept, initially explained by Jim Estes,
has been used to show that the size of abalone on the Pacific Coast is also linked
evolutionarily to the ability of otters to predate shellfish prolifically enough that kelp
along the pacific coast did not evolve with the same levels of toxins that inhibit its
consumption by shellfish in other regions. In turn, abalone, that most often consume
particles of kelp that drift near rocky outcroppings, are less inhibited from consuming
kelp and thus have a size ceiling that is higher than their non-otter predated counterparts
in other parts of the world.85 In this respect, the very existence of otters from an
evolutionary standpoint enabled the existence of abalone population on the West Coast
that were of notable enough size to merit widespread fishing.
Otters have served not only as marine mammal with unique capacities and
impacts that have merited increased study across the twentieth-century, but their near
collapse and recovery are representative of a popular approach of ecological thinking that
was common in the latter half of the twentieth century. The growth of the ecological
sectors of scientific discourse and the environmental movement following the publishing
of Silent Spring in 1962 led to a surge in interests in endangered species academically
and culturally since.86 Similarly, renewed interest in otters and their recovery research
coincided with narratives of abundance and depletion by Euro-American populations in
the historiographical moment of Alfred Crosby’s pioneering environmental history of the
Columbian exchange. Though Crosby’s work was not an impetus for more Otter research
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directly, it does offer a lens into how proto interdisciplinary academics would view the
narrative of a depleted stock. 87
Otters, like abalone, have a historical range that encompassed the coastline of the
Pacific Rim from Baja California, to Alaska in the North, and the coasts of the Korean
Peninsula and Japan in the south again. This historic range faced a massive reduction
from the eighteenth century through the early twentieth century due largely to hunting.
Despite the simultaneous deaths of large populations of Native American
populations during this same time period on the Western Coast of North America, a
prolific commercial hunting interest emerged with the arrival of Euro-American
populations. The market share for otter furs was driven by the unique qualities otters
biologically have. Otters have an unusually dense coat that effectively creates a layer of
trapped air that provided buoyancy, but also adds insulation. These thick coats also allow
otters to survive in temperatures where other marine mammals require blubber. This
unique adaptation coupled with emergent fashion trends for otter skins during the
eighteenth and nineteenth century fostered a mass human predation of otters. Adele
Ogden’s detailed history of the Russian and Spanish trading networks that emerged in the
18th century widely regarded as the best account of this predation.88 In turn, it was and
continues to be the starting point for most discussions of otter decline and subsequent
increased populations of abalone.
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It should also be noted that otters, though unique, were not the only animal
exploited for furs in the eighteenth and nineteenth century. Fur trade was part of the
emergence of a pacific trading network that increased the growth of the Euro-American
trading networks across the pacific that was not limited to otters but also beavers as early
as the beginning of the 19th century.89 Recent scholarship has produced a more
comprehensive understanding of how extensive trading networks were in the Pacific
World prior to European arrival, but also prior to California statehood.90
Furs were a driving factor in the settling of the west coast of North America. In
many respects, the trading networks of American beaver and otter pelts across the pacific
that fostered the trading relationships that would eventually enable a Chinese population
to immigrate to the region and in turn benefit from the depleted otter stocks that may
have fostered a perceived abundance of abalone.91 In this sense, the story of the otter, and
subsequently abalone, is embedded into the story of the emergence of a Pacific World.
Yet, their prehistory and broader conditions surrounding their population viability outside
of the recent past are largely absent from scientific scholarship. However, archeologists
Todd Braje and Terry Jones have drawn academic attention to these omissions.92
Both Jones and Braje draw on the work of otter specialist Jim Estes in crafting the
more recent anthropological and historical narratives of the otter and abalone story, but
their analysis of archeological sites on the California Coast for evidence of otter remains
complicates a somewhat narrowly focused conclusion from Estes. By expanding their
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analysis of the relationship between humans, otters, abalone with an expanded attention
to prehistory. Furthermore, Braje contends that there is an archeological record of otters
being hunted past minimum population thresholds to maintain the keystone predation
structures that Estes had asserted were critical for ecosystem viability. However, this is
not to say that Braje uses the archeological record to dismiss Estes in whole form. Rather,
Braje uses the archeological record to assert that top-down and bottom-up factors
contribute to ecosystem viability. 93
Along with otter recovery came a growing public interest in the story of the
resilience of a tool-using marine mammal that has a natural tendency to cluster in familial
groups on the surface of the water. Otters’ unique fur qualities led to their near
decimation in the eighteenth and nineteenth, but their capacity to be seen by humans
coupled with their tendencies that can be associated with human-like capacities lead to a
broader anthropomorphism of the species in the twentieth century that further shaped
public perception of the fishing industry that was competing with them for a food source.
In my interview with Steve Rebuck, he summarized this transition succinctly: “Otters are
‘cute’. Fishermen? Maybe not so much, but they both dive for abalone. Those [abalone]
are not very cute either though.”94 This sentiment is an expression of what Rebuck also
noted as a lost public relations battle between groups like Friends of The Sea Otter and
other conservation groups that were able to garner public support for the restoration of
the otter population on the coast of California by vilifying abalone fishermen as
competitors of otters.
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Don Thompson had even more bleak assessment of this shift in support from
fishermen to conservation groups. “We lost the public relations battle. We did not do a
good enough job in acknowledging a decline, and where we did, we blamed it on the
return of the otters.” Though otters, abalone, and human beings cohabitated the California
coast and there is a well-documented archeological of their interaction over thousands of
years, the capacity to frame otter recovery as being limited by abalone harvesting was an
additional point of contention during the closure debates, and Thompson’s reflection on
this false dichotomy is representative of the closure debate as a whole.
The public perception of otters and abalone were impacted California Fish and
Game policies, and in turn shaped the actions of the agency. Searching digitized
newspaper archives reveals that the growth of interest in a resurging otter population and
a belief that abalone and otters could not coexist is evident in 1970s and 1980s newspaper
headlines from a range of California newspapers during this time period. Headlines like
“Otters Alive and Well With Abalone Appetite” and “Everyone Admits Sea Otter Cute –
But…” reveal how Fish and Game actions (or inactions) were perceived by the on
looking public in California.95 In these articles, interviews and perspectives regarding this
debate between local fishermen, environmental advocates, and the California Department
of Fish and Game highlight how significant this controversy was in California. These
groups include Friends of the Sea Otter, the Sierra Club, and commercial fishing
organization like the California Commercial Abalone Divers’ Association. In turn, they
explain how Thompson came to believe that the divers lost the public relations battle. As
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Fish and Game meetings were conducted in local municipalities, newspapers reported on
the binary discourse between commercial fishing advocates and environmental groups in
terms that further propagated an ahistorical reality.
It should also be noted that these contentious headlines and the articles underneath
them that detail a growing controversy between fishermen, environmental groups and the
California Department of Fish and Game mirror a shift in the larger economic
composition of coastal communities on the California Coast. From early statehood
through the later part of the twentieth century, the California Coast was a space noted for
its economic value because of its natural resource extraction opportunities. In contrast, by
the end of the twentieth century, there was growing recognition that resource extraction
was not as economically productive or viable in the long term as the marketing of
resource preservation and the subsequent tourism dollars that could be used to sustain
coastal communities. In this form the story of the abalone fishery and its closure are part
of a larger story about the development of the California Coast and how communities
within it think of themselves.

4.4 Biology of Urchins
Urchins, like abalone, are predated by otters and survive by consuming kelp. They
also share a common human harvesting history along the California Coast. However, the
commercial viability of the species has never reached the harvesting volume that abalone
varieties have faced.96 However, there are attempts to mitigate the rise in urchin
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populations in Northern California through expanding commercial interest.97 Moreover,
many abalone divers that left the fishery in the 1990s attempted to transition to urchin
diving. Additionally, even before the closure, many abalone fishermen had licenses to
concurrently dive for both abalone and urchins, and they would shift their efforts
depending on seasons, catch limits, and access.98 During an interview with Don
Thompson, he recalled that close to 80% of the abalone divers also carried Urchin diving
licenses concurrently. In addition, the majority of the urchin market has been exported to
Asian ports.
In the years since the closure of the abalone fishery and the continued expansion
and recovery of otter populations in the northern reaches of the California coast, there has
not been a matching decline in urchin populations. In fact, urchins have surged in density.
This is particularly true on the northern coast of California to the extent that in some
places they outcompete other species that also rely on the kelp forests as a food source. In
this frame, the urchin has become inhibitive of competition. This circumstance has
brought into question the role of an unobstructed otter populations capacity to be a
keystone species in the eyes of former commercial abalone fishermen, but it has also
enabled question about the role that climate change may be playing in this space
simultaneously if not exclusively of the role of otters at all.
In this frame, it is clear that much of the scientific understanding of the ecological
circumstances that were seemingly central to the discourse surrounding the closure of the
abalone fishery was narrow in its understanding of the complexity of the relationship
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between these species and sea water temperatures across a broader period of time than
what was readily available in terms of declines in the twentieth century.
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Chapter 5:
Human Impact of Closure and the Legacy of Discontent
“Two key findings of historical ecology are that (1) humans have had significant impacts
on the natural world and (2) these impacts extend back into deep antiquity. Any
restoration efforts aimed at rebuilding a natural state must take into consideration the
deep history of human-environmental interactions and the development of baselines at
multiple time scales. What historical ecology cannot do, however, is tell us what our
baseline should be. Rather, it provides the most democratic of all ideals: a choice.”
– Todd Braje, 2016, concluding chapter of Shellfish for the Celestial Empire
A combination of increased attention to the immediacy of the decline in abalone
populations coupled with public interest in otter recovery and a broader recognition of the
possibility of overfishing in pacific waters led to a shift. In addition, scientific analyses of
abalone populations began to expand with more direct attention paid toward the present
populations and comparing them to historical landing numbers. From a practical and
scientific standpoint, this was logical. It was (and technically speaking is) the best
available science. However, it is narrow in its understanding of the past.
California Department of Fish and Game regulatory policies ignored longer
ecological arcs of interaction between otters, humans, urchins, and abalone, they were
heavily criticized by defenders of the commercial fishery. In regular reports between the
1970s and 1990s, historical recognition of the relationships between humans and abalone
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were often limited to periods after California statehood.99 When pre-statehood fisheries
were acknowledged, they were framed as holistically different than a commercial
exercise by indigenous populations. Though their intent was to impose regulations to
save a fishery, their actions were perceived as ending it by many users. This perception is
most strikingly clear in conversations with abalone fishermen. Don Thompson was one of
the youngest fishermen in the commercial fishery at the time of the closure and he
experienced particular financial hardship after entering the fishery in 1995 on a “two for
one” licensing program developed by the California Department of Fish and Game. The
program was designed to reduce the total number of fishermen in the water by requiring
that new fishermen purchase two existing licenses in order to be able to commercially
fish under one. In Don’s case, he recalls putting up what amounted to his life savings
(about $20,000) in his mid-20s to buy two licenses. At the time, he felt that he was
making an investment and that this program was a well-intended effort by California Fish
and Game to maintain the fishery into the future. However, two years later when the
fishery was closed with no compensation for fishermen, Don was positioned to feel
slighted by the California Department of Fish and Game and ultimately became further
distrustful of the practices the agency employed to oversee the fishery.100
This perception coupled with narrowly scoped landing statistics and an absence of
longer historical trajectories limited their ability to be accepted by fishermen. The words
of former abalone fishermen and their continued political advocacy highlight this
disconnect.
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Most notably, these former fishermen found the use of landing statistics
particularly problematic. In their view, these numbers were indicative of the fishermen's
ability to respond and effectively self-regulate. The record landing numbers of the mid
twentieth-century were produced by a larger population of fishermen. By the time the
fishery was closed and the landing numbers had decreased significantly, the fishery had
less than 100 licensed commercial fishermen. Fish and Game records indicate that by
1990 there were already only 130 licensed fishermen in the fishery down from 383 in
1975.101 In this frame, the remaining abalone fishermen perceived the closure of the
fishery as short-sided and took the shift as both a personal and political attack on their
livelihoods.
Unfortunately, the regulatory actions and the coinciding coupling of public
interest in the recovery of otters (and tangentially abalone) has seemingly yielded
discontent on all sides of the issue in the twenty years since the closure of the abalone
fishery. In effect, the same things that were left out of the debates surrounding the closure
of the fishery continue to limit the desired impact of the closure and limit public and
regulatory satisfaction with the results. In effect greater archaeological and historical
attention to human impacts and harvesting of abalone could yield collaborative recovery
efforts.
The remaining politically active members of the Commercial Abalone Divers
Association continue to advocate for a limited opening of the fishery. On one hand, they
continue to claim that the 1990s closure was based on limited data was largely short-
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sided. However, in the 20 years since the closure, their arguments have become more
responsive to contemporary scientific trends. The commercial divers have advocated that
there is likely a more substantial abalone population than was perceived in the late 1990s,
and that the closure should have only allowed this population to flourish. Moreover, there
has been an absence of research surveys conducted on the fishery since the closure. To
mitigate these issues and reopen the fishery to commercial activity, the divers’
association has advocated for the use of commercial divers to be part of the ongoing
recovery effort by employing their diving expertise and knowledge of former abalone
fishing grounds.
More broadly, the shift from a collaborative culture between regulators and
fishermen yielded a lingering distrust in government and regulatory agencies. Though not
uniform in their perceptions, numerous email threads sent and forwarded to me between
2018 and 2019 from Steve Rebuck and Don Thompson were filled with anti-government
rhetoric that stemmed from this formative event in their lives.102 This is not to say that the
closure of the fishery was not a milestone or notable event in the political dispositions of
the scientists and regulators that enabled the closure. They most certainly were shaped by
these events too. For the most part, the scientists that produced the Fish and Game
documents cited throughout this paper dated from the 1980s to the present are still to
varying degrees involved in marine studies, and these events undoubtedly shaped their
careers and beliefs going forward.
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In one email thread, one scientist was actually part of a heated exchange with
Steve Rebuck.103 However, the displacement of the abalone fishermen in many respects
has shaped the identity of the fishermen since the closure. On many of Don Thompson’s
email messages with other fishermen, he would add “displaced commercial abalone
fisherman” in parentheses to his signature at the close of his email. In this respect, it is
important to note that when regulations are enacted that have the capacity to change
livelihoods and lives, it is not just a short- or medium-term economic burden for the
population of people that experience it. There are lasting impacts on identities, world
views, and the collective memory making capacities of communities that have more far
reaching implications. Though on the macro level, the frustrations and alterations of
world views for 100 abalone fishermen is not inherently representative of the creation of
wider cultures of distrust in government. Nonetheless, the circumstances that afflicted
abalone fishermen have numerous parallels to other populations involved in natural
resource extraction.
From a policy and public perception standpoint, the abalone population recovery
has been limited by environmental factors that were largely omitted from the narrative
leading to the closure of the fishery as perceived by the public and the commercial
abalone fishermen impacted by the closure. Undoubtedly, human beings have contributed
to how abalone populations have declined. However, by not including a more complete
assessment of other factors that shaped the decline of the fishery, a limited view of the
past is created.

Steve Rebuck, email to Abalone Fishermen’s Association members and California
Department of Fish and Wildlife biologists, March 5th, 2019.
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Though the human impact on the abalone fishery was substantial and undoubtedly
tied to the decline in the species viability in the second half of the twentieth century. The
oversimplification of the larger ecological historical trends that this was merely a small
part of enabled a multitude of consequences. This has become increasingly apparent with
collaboration between archeologists and marine scientists taking longer ecological views
of otter and abalone populations. Though Dr. Jim Estes’s work on sea otter research and
recovery yielded the archetypal “keystone” species concept, its immediate implications
were polarizing rather than affirming to the commercial abalone diving population.
On one hand, the overstated role of commercial diving impacts on abalone
fishery, though based on readily observable and accurate principles, has yielded a
disaffected commercial fishermen population that could have otherwise been allies of the
recovery effort. Simultaneously, the absence of commercial abalone fishing on the pacific
coast has not yielded a significant recovery of abalone. Warming seawater and urchin
populations coupled with rebounding otter populations continue to limit the viability of
the abalone population in a manner that is further indicative of a likely overstated human
impact that ignored factors that were not yet part of scientific discourse.
Though this sequence of events and the description seemingly excuse the impacts
of humans on oceanic life, it must be qualified. Human beings undoubtedly contributed to
the decline of abalone populations on the West Coast. The reasons why they did, the
degree to which they did, and the methods by which they did are more impactful
questions that were largely ignored in the discourse surrounding the closure. By assessing
these in more holistic terms and taking a longer view of the ecological circumstances and
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records that create a more dynamic understanding of the role of ocean environments in
shaping human history, more responsive and realistic management efforts can be created.
Ocean environments, like any biome, are complex and dynamic spaces that are
not always readily understood or seen within the span of human lives or formalized
human records. Therefore, to assess these circumstances with a scientific lens in the
present, increased collaborative efforts between historians, archeologists, and scientists
are becoming more common. However, the degree to which these collaborative efforts
inform policy or are used to correct previous omissions is often limited, and the closure
of the abalone fishery is indicative of this circumstance. Moreover, the role of the
environment and nature as a historical actor is diminished when human-caused species
depletion is overly credited with the decline of a specific species.
On top of the absence of a longer view of the trends and carrying capacities of
marine ecosystems for the coexistence of otters, abalone, and humans, there was also a
shift in the recognition of who was capable of managing and seeing the changes in the
viability of abalone fishing. The change from scientists conducting observational studies
and learning from fishermen both technological skills and practical knowledge about
oceanscapes into a more narrowly guided academic discipline had consequences in
shaping the tone of the date around closure. In effect, the fishermen who had thought of
themselves as partners in the regulatory body of the California Department of Fish and
Game in preserving marine resources for future extraction felt that their efforts in
facilitating early research were being forgotten. The professionalization of the field of
ecology and a narrowing of the definition of who could functionally be a practitioner of
science had changed. This shift is clear in observations of fish and game report
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themselves. The methods for sampling populations changed, but also who was partaking
in the studies themselves.
In a 1962 Fish and Game report, Keith Cox, a leading abalone scientist of the
period, describes the history of understandings of the species itself, but also describes
some of the shortcomings of previous attempts to understand the fishery.104 Cox gives a
detailed description of how previous understanding came to be developed discusses how
his assessment fits into this larger discourse. In this form, he gives considerable credit to
the scientists and fishermen that collaboratively worked together to create the starting
point for his analysis. 105
The most sticking evidence of collaboration between Cox and fishermen is
continued references throughout his report to a fisherman and photographer named Glen
Bickford. Beyond providing anecdotal knowledge and technical know-how surrounding
the fishery itself, Cox credits photographs of drawings produced by Carl Linnaeus of
abalone shells in 1758 to Bickford. Whether Bickford accompanied Cox to an archive to
take the photo, went by himself, or was the unlikely owner of such a document does not
matter. He was justly given academic and professional credit for advancing the field of
understanding surrounding abalone. This degree of recognition is not just acknowledging
someone with anecdotal knowledge of a local waterscape. It is also the recognition of a
person with a vested interest in the history of human understandings of abalone and the
study of science. To credit and recognize that a fisherman had the technical knowledge
and capacity to appreciate the history of scientific study is noteworthy. This form of
Cox, “California Abalones”.
The works cited by Cox include those of Richard Crocker and Paul Bonnot whose
works are also cited in this bibliography for reference and in other sections of this thesis.
104
105
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acknowledgment is absent from later California Department of Fish and Game bulletins.
Instead, photos from fishermen are mostly historically oriented to depict over harvesting
or are taken by scientists and credited to scientists. This shift is pictured depicted in both
Figure 8 and Figure 9 on the following pages.
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Figure 8: Image of Carl Linnaeus (Linné) Drawings in 1962 Fish and Game Report
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Figure 9: Pierce Brothers’ Abalone Processing Plant Photograph
Photograph used in “Estimating Baseline Abundances of Abalone in California for
Restoration” published by California Department of Fish and Game in 2002. The original
photo is estimated to be from 1933 in Morro Bay, California.
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The juxtaposition of these two photos highlight the emergence of a contentious
debate about the roles that abalone fishermen had in creating a declining fishery. A false
binary and antagonistic relationship between fishermen and environmental advocates was
uneasily, but seemingly unavoidably created. The decimation and subsequent return of
otters became a flash point of debate in the 1970s through the 1990s that lingers into the
present. However, as otter populations continue to slowly expand, and abalone
populations are yet to recover, but rather continue to decline in some spaces, this rift
becomes further representative of the inability to proactively manage the fishery with
comprehensive understanding of the whole of the ecosystem. As much as the case for
attention to archeological and anthropological seems to be rooted in recent research, it
should be noted that the most direct attention to the expansive evidence for a robust
abalone fishing prehistory.106
Though debates about the size of indigenous populations continue, there is little
doubt that there are more people on the West Coast of North America in the present than
there were in the past. However, a total population only tells part of this story. At the time
of the closure, there were only 100 licensed commercial abalone fishermen in California.
However, their actions and the assertion that they had inherited and continued a tradition
of overharvesting would be difficult to overcome despite their small number. They were
situated in an era that saw a change from user groups working in conjunction with early
ecologists and government attempts to manage resources to an era shaped by growing
recognition that humankind was not doing enough to limit its impact on the natural
world.
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In this initial shift, there was larger trend toward ecological science being more
technically grounded. In that form a gate keeping effect was created, and an omission of
the knowledge of fishermen emerged. Despite the technical development of the field of
ecology, it could not foresee broader impacts on its own field beyond localized land and
waterscapes like climate change. This combination in turn yielded an animosity between
abalone fishermen, scientists, and regulatory agencies.
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Chapter 6:
Concluding Thoughts and the State of Abalone Fisheries in the Present
In terms of livelihoods, most of the 100 commercial abalone fishermen in
California have moved on professionally or become too old to consider reentering the
field. Yet, many of them remain active in advocating for the fishery to reopen. Though
some may see an opportunity for some form of retroactive compensation for what they
perceive as a sudden and unjust closure, it is clear through conversations with these
individuals that their intent in continued advocacy is rooted in a genuine sense of
injustice and a desire to see a viable abalone fishery on the California Coast both from an
ecological standpoint and in an effort to have a more complete understanding of the
human impact on the fishery.
The effects of climate change across the globe have gained attention in both
academic literature and popular news outlets increasingly since the late 1990s. However,
little attention is given to the impacts of climate change on ecosystems prior to this
popularity and academic recognition. In the case of the abalone fishery, it was recognized
at the time by both environmental groups as well as members of the California Abalone
Fishermen’s’ Association that withering syndrome had caused rapid declines in abalone
populations.
In a 1995 interview in a San Luis Obispo newspaper, Steve Rebuck was pictured
with a withering syndrome afflicted abalone and was quoted saying, “I’ve been diving
here for nearly 40 years and never seen the malady here.” The same article goes on to
reference an interview with a Fish and Game biologist who corroborates Rebuck’s
observations too, but also explains that he is not certain of the cause of the syndrome.
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Rebuck is then quoted in the final lines of the article with a statement that is indicative of
the emerging tension between otter recovery efforts and abalone industry facing collapse
when he states, “If this was a marine bird or mammal, millions of dollars would’ve been
invested in the problem, but because this is an invertebrate and not as popular, it does not
have the public appeal to garner a mass influx of study and research.”107
The increase in withering syndromes is tied El Niño events that occurred the mid1990s, but there was little attention in the moment to the fact that beyond the increase in
seas temperatures tied to El Niño events in this individual year that sea water
temperatures were rising each year, and that the frequency of El Niño events would likely
increase as global sea temperatures continued to rise. In this form, the short sidedness and
reactionary views of each group in the closure debate is even more apparent.
Most interestingly, the group of commercial abalone divers that remain active in
advocating for the reopening of a fishery in Northern California have found that their
critiques of recreational divers and the California Department of Fish and Game (now
Department of Fish and Wildlife) have been further validated by the collapse of the
Northern California recreational fishery. Even more notably, there is an absence of a
critique of the abalone farming industry that has emerged since the closure of the wild
caught commercial fishery.
This scenario is counter to the narrative that McEvoy discusses regarding salmon
in that the farmed product is expensive and difficult to a degree that it validates, rather

Dana Dykstra Coy, “Cayucos Abalone Show Signs of Deadly Disease,” Telegram
Tribune (San Luis Obispo), March 29, 1995.
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than conflicts, with the arguments made by most of the former commercial abalone
fishermen. Market prices for farmed abalone are high mostly do the logistical difficulties
of creating either an ocean environment on land or gaining the rights to use an ocean for
farming. In addition, the long gestational period in abalone makes entry into the industry
inherently cost prohibitive. In many respects, this mirrors the later decades of the
commercial fishery in that it was also cost prohibitive and difficult to enter. Nonetheless,
high market prices for farmed abalone helped facilitate the argument for an experimental
commercial fishery on San Miguel Island that would have yielded landing tax-funded
stock assessments in additional locations. 108
Though this has led to no changes in policies around the Southern California
fishery or a reopening of commercial fishing, it is evidence that the commercial fishery is
not the only factor that contributed to the decline of abalone populations. The surge in
urchin populations in Northern California has largely been credited to rising sea
temperatures despite an otter population that could theoretically cap the viability of the
urchin population. In this frame, both environmental groups and abalone fishermen have
proven to have miss assessed the exclusive dominance of otters on kelp forest
ecosystems. In turn, it is further evidence that the creation of a false binary between
scientists and policy makers advocating for the closure of the abalone fishery overstated
the impact, though real and significant, of overfishing and a perception that fishermen
had experienced a wave of unprecedented abundance. At the same time, abalone
fishermen overstated their capacity to manage themselves, and asserted that market

Abalone Advisory Group, “Management Options for Establishing a Potential Red
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Game, 2010.
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demands would enable their capacity to find a sustainable catch practices on their own.
Neither group was oriented toward a solution because of decades of mistrust and an
incapacity to see their goals in more unifying terms.
Nonetheless, the capacity to “right” this error is not feasible. To make attempts to
compensate abalone fishermen, all of whom are 25 years older than they were at the time
of the closure, is noble, but it misses the larger impact of the tracing of the collapse of
trust between user groups and scientists.
The larger lasting impact of this mistrust in a multitude of land and resource
management frames is the most significant component of this collapse. In this form, the
story of the abalone fishery closure is an example of a larger trend in scientific discourse
during an era of increased attention toward human impact on ecosystems in the second
half of the twentieth century. During this period, rapid attempts to cure the failures of
previous generations of resource managers, who were guided by policies of management
that were shaped by economics at best and at worst by racial and ethnic perceptions of
who could most adequately and justly use a natural resource, needed to be implemented.
As Arthur McEvoy detailed in The Fisherman’s Problem, the creation of
dichotomies between natural environmental changes or human induced changes
surrounding the collapse of fisheries is representative of the multifaceted problem that
McEvoy employs as his title. However, the problem of the dichotomy is more
problematic in broader applications. When groups identify their efforts either historically
or in the present as diametrically opposed, opportunities for cooperation and collaborative
solution generation is eliminated. In effect, a historical construct of an “other” is created
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when alternative practices of acknowledging one another’s collective effort and impact
may have yielded more opportunity for success.
Though there are clear overlaps between the concerns of user groups, the core of
McEvoy’s work, and my own, is to explore the consequences of debate structures
surrounding natural resource management policies that make rigid distinctions between
biological, social, and economic concerns rather than addressing these groups as a more
complete whole.
In turn, this thesis has also sought to reexamine thinking surrounding resource
management in an era shortly before climate science became a backdrop for
interdisciplinary scientific discourse as well as a guiding force behind large bodies of
contemporary research. Though this omission was not necessarily avoidable, its omission
is representative of the way that scientists’ thinking (and the policies that enabled or
created them) are emblematic of eras of thinking and understanding. As this thinking
outpaces or omits understandings of user groups, deeper rooted levels of distrust are in
turn created. To best navigate this cyclical distrust, a more direct recognition of its roots
is needed. Similarly, a recognition of how prehistory and historical ecology can be woven
into scientific understandings critical in creating more informed conservation and
management decisions about what baselines could have been if they ever existed at all.
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Appendix
SURVEY TECHNIQUES DESCRIBED IN THE 2005 ABALONE RECOVERY AND
MANAGEMENT PLAN
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